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The First Casting Made in America. 


Our readers should not hastily conclude, 
from an inspection of the accompanying 
engravings, that we have concluded to follow 
the example of some of our esteemed con- 
temporaries and publish accounts of the 
latest improved kitchen utensils and general 
hardware along with machinery matters. 
We publish this engraving because it repre- 
sents, quite accurately, what there is every 


reason to believe is the ,first iron casting 
made in America, and, as such, we know it 
will be of great interest. 

On October 21, Mr. C, J. H. Woodbury 
made the presentation address by which this 
casting was given to the city of Lynn, 
Mass., the casting having been previously 
purchased by him from the family in whose 
it had been first 
After its purchase, a number of citi- 


possession since it was 


made, 


zens of Lynn insisted upon being allowed to | 


bear part of the expense of presenting it to 
the city, and subscribed for that purpose, 
but John E. Hudson, Boston, 
who was born in Lynn, and is a direct 


Esq., of 


descendant of Thomas Hudson, who owned 
the ground upon which the Saugus Iron 
Works were built, claimed the privilege of 


presenting the casting to his native city—a | 


privilege which was granted him, the sub- 


scribers then contenting themselves with 





kettle will hereafter be preserved. The kettle 
is quite a small one, weighing two pounds 
four ounces without the cover, and holding 
not quite a quart. From Mr. Woodbury’s 
address we take the following interesting 
passages. 

As the kettle is an example of the state 
of the art of iron founding in 1642, so the 
tablet, forming the rear of the case, is also 
typical of the skill of American foundrymen 
in 1892. 





. . | 
It is as it came from the mold at | 


jae 


ry, vs 


see 


THe First CASTING 


the foundry of the Magee Furnace Company, 


/at Chelsea, untouched by tools, and has been 
|treated by the Bower-Barff process, cover- 


ing it with the magnetic oxide of iron, to 
prevent corrosion, 

There are some original features in the 
design of the 
groundwork of the face, of which the pat 


this tablet, particularly in 


tern was woven bamboo, and the back is in 


like manner an impression of plaited straw, 
of the tooled which 
used for similar tablets. 


instead surfaces are 
The tablet bears the inscription as shown 
above. 
It may be very naturally asked, What is 
the evidence warranting the presumption 


| that this kettle is, as claimed, the first casting 


made at the Saugus Iron Works? It is true 
that this article lacks the stamp and _ attested 
record of many witnesses, but, like Plymouth 


Rock, and many other important relics of 


supplying the tablet and case in which the! American history, it depends in part upon 





tradition in a generation devoid of senti- 
ment or personal interest, which might in- 
troduce possible elements of error. Tradi- 
tion has preserved for the world much of its 
history, essential principles of law, and even 
vital points in both Jewish and Christian 
religion. 

The design of the Kettle is that of a type 
used in the earliest colonial days, but in its 
physical characteristics it bears evidence of 
being made of iron cast directly from the 





MADE IN AMERICA. 


blast 
from pig-iron re-melted in a reverberatory 


ore as reduced in a furnace, and not 


or a cupola furnace; and there is evi 
to that 
either of these furnaces at the Saugus Iron 


Works. 


Thomas 


no 


dence or reason believe there was 


Hudson 
land on the westerly bank of the Saugus 


owned sixty acres of 


River, at the present sites of Scott’s and of 
Pranker’s mills, and he sold this land to the 
Company of Undertakers for the Iron Works. 
He claimed in consideration the first 
made at the works, and although not given 


article 


to idealisms, this kettle was kept by him and 
his descendants in the male line for over a 
century, when it passed in the fourth genera 
tion to Mary (Hudson) Lewis, who gave it 
to her daughter, Mary Lewis, and she in 
turn gave it to her nephews, Arthur and 
Llewellyn Lewis, from whom the purchase 
These two brothers well remem- 


as told by their 


was made. 
ber the story of the kettle 





grandmother, who prized this kettle as an 
heirloom, whose history had, in a like man- 
ner, been related to her by her grandparents. 
The first published record of this kettle is con- 
tained under date of 1642, in the History of 
Lynn, by Alonzo Lewis, 1844, page 122. The 
same is included in Lewis’ and Newhall’s His- 
tory of Lynn (1890), page 208, and is referred 
to in every history treating of the Saugus Iron 
Works. The Standard History of Essex 
County, C. F. Jewett (1878), of which the 


chapters upon Lynn were prepared by the 
late Cyrus Mason Tracy, contains (page 246) 
a description of this kettle; and I have in 
my possession a manuscript written by Mr. 
Tracy in 1881, in which that able antiquary 
eloquently referred to it as ‘‘the humble 
prototype of the immense iron industry that 
Further refer- 
ences on this subject may be made to Vol. I, 


now extends over our land.” 


page 408, of the History of Essex County, 
Massachussetts (J. W. Lewis, Philadelphia, 
1888), in which the chapters on Saugus were 
written by Wilbur F. Newhall, Esq. 

The Saugus [ron Works were such an im- 
portant factor in the inception and early de- 
velopment of American industries that their 
This 
was not the first attempt at iron smelting, but 
the first 
eral wealth was universal among the early ex- 


early history merits due consideration 


success. The expectancy for min- 


plorers of America. Every royal charter, 


patent, grant or commission contained exact 





2 





AMERICAN 








MACHINIST 


[ DECEMBER 8, 1892 








provisions for the division of precious and 
base metals, in which the privy purse was 
to share largely. The avaricious Spaniards 
expected gold, and abased Columbus _be- 
cause he had not found it in fa!ulous plenty. 
The later Spanish explorers pillaged enough 
gold in Mexico and Peru to trample out the 
Aztec civilization, and in turn ruin them- 
The outline of the western Atlantic 
littoral had not been fully established before 
Spanish romancers pictured the unknown 


selves. 


lands with strange peoples, who submissive- 
ly yielded to the conquerors, and bestowed 
upon them a plethora of precious metals. 
The thrifty English were not blind to the 
attraction of mineral wealth, and sought the 
less alluring but more valuable iron, al- 
though that metal was unknown to the In- 
dians, save in a few instances recently dis- 
covered by Prof. F. W. Putnam, where the 
mound builders fashioned meteoric iron into 
The earliest ref.- 
erence to iron ore in America is contained in 
the History of the Second Expedition to 
Virginia, by Thomas Harriot, in 1586, 
wherein he says in reference to Roanoke Isl- 
and: 
ground to be rockie which by the trial of a 
mineral man was founde to hold iron richly. 
It is found in manie places of the country 


ornaments or implements. 


‘‘Wee founde neere the water side the 


else.” The hostility of the natives was so in- 
tense that the returned to 
England without developing the mines. The 
Jamestown Colony mined and sent iron ore 
to England as early as 1608. (W. F. Durfee, 
American Industries Since Columbus, page 
146.) In 1622, they 

built iron works at 
Falling Creek, a trib- 
utary of the James 
River, about sevenly- 


colonists soon 


six miles from James- 
town, for the pur- 
pose of reducing bog- 
iron ore. The works 
had approached com- 
pletion, when the In- 





various times immunity from import or ex- 
port duties, and from taxation, and other 
privileges. I believe that the act of October 
14, 1645, isthe earliest instance of legislation 
upon the principles of protection to manu- 
facturers, which has been such an important 
feature in the development of American in- 
dustries. The act is a long document, but 
the following extracts are of especial interest. 

“5. .. They shall have free liberty to 
transport the same [their iron] by shipping 
to other parts or places of the world, and to 
make sale thereof. Provided they 
sell it not to any person or State in actual 
hostility with us. 








revere 












































cott, of Salem, the first Governor of Massa- | 
chusetts Bay, wrote to Governor John Win- | 
throp, at Boston, December 1, 1642: “oT! 
wish to hear much of your son’s iron and 
steel”; the son being John Winthrop, Jr., 
who was interested in the Saugus Iron 
Works. 

The wrought-iron and steel were made in 
a blomary, which may be described as a 
charcoal fire four feet thick ina blacksmith’s 
forge. The end of a bar of sow iron was 
plunged into the fire, and in time a pasty 
mass of wrought-iron would settle to the) 
bottom. Other portions of the bar would be | 
converted into steel when the process stopped | 


|the mother country. 
| 


any reference to the throne, was probably 
the first fundamental act of independence t 
The colonists wer 
driven to such a course by the lack of money, 
as exchanges were for the most part carried 
on in barter, with bullets and wampun 
serving for small coin. Joseph Jenks als: 
invented a saw-mill, which received a patent 


| for fourteen years from the General Court or 


June 10, 164%, being the first patent granted 
in America, and also a water engine for 
mills, which was undoubtedly a form o 
water wheel and not the hydraulic engin: 
which that term would now signify. 

He also invented the modern Americar 


| scythe, long and narrow, and stiffened by a 


| 
| 
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ridge along the back, a marked improvement 
‘‘for the more speedie cutting of grasse’ 
over the broad, short, bushwack scythe mad: 
from a thin plate of steel, and richly de- 


| served the patent for seven years which was 


granted by the General Court, May 23, 1655. 

In 1667 he petitioned the General Court 
relative to a wire manufactory ; and May 15, 
1672, his petition for authority to coin money 


| was refused. 


The litigation to which the iron works 
were subjected increased and became op- 
pressive. It appears as if the impulse to 
‘* sue the corporation ” was instinctive among 
the townspeople. The corporation, its man- 
and its workmen were proceeded 
against under every conceivable excuse. 
The boundaries of worthless land, poor crops 
on sterile soil, unrestrained courtships, speak- 
ing lightly of the Governor, reproachfully of 
the Church and 
harshly of the king, 
were all subjects of 
long-continued — and 
bitter litigation 
Land was sold to the 
corporation and after 


wards further dam- 
ages claimed. Dexter 


brought suit because 
the alewives did not 




















dians attacked the “ come into his net be- 
settlement, killing =< i \ aaa low the dam as of 
350 persons and burn- i ra wa yore, and Hawkes 
ing the buildings oe 4 " G zael — | sued because the 
- 22, 1622. Thus As : . P| — og) too — 
the enterprise for \ i Za above the dam. he 
which skilled men Af: = = s == B 2 ae town sued the corpo- 
had been especially ie ai . Es: ee ration for pew rents 
sent to the Jamestown s br 2s : 4 in a meeting-house 
Colony from Eng- A eae ii several miles distant, 
a 8 
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land was abandoned. 
(History of the Tron 
Manufacture in all 
Ages, page 104, James M. Swank, Philadel- | 
phia, 1892.) The Massachusetts Bay Com- 
pany, at a meeting in London, March 2, 
1628, considered the advisability of sending 
Malbon to New England to prospect for 
iron ore, and he was at Salem in 1629, but 
it is not known that he ever reported any 
discoveries. 

The bog-iron deposits in the upper Sau- 
gus meadows were discovered by Thomas 
Dexter, one of the colonists, and he informed 
his fellow-townsman, Captain Robert Bridg- 
es, who went to London and formed the 
Company of the Undertakers for the iron 
works, which started under the man 
agement of these two men, with Joseph 
Jenks, one of the best workmen of the day, 
Captain Robert Bridg- 
es Was one of the leading men of the settle- 


was 


as master mechanic, 


ment, having been intrusted with diplomatic 
offices on the part of the colony of Massa 
chusetts Bay, and of whom it was said by 
Nathan M. Hawkes, ‘‘No man who lacked 
suavity and winning social manners could 
have persuaded calculating London mer- 
chants to have ventured their dearly loved 
funds in an iron works experiment across the 
Atlantic in a savage and unknown land.” 
(Magazine of American History, Vol. XXY., 
page 150.) The site of the iron works was 
well selected, being situated at the head of 
navigation, by the ford in the highway from 
Boston to Salem, at a water-power, and near 
to the bog-iron ore deposits, whose exact lo 
cation is unknown, save that they were in 
Adam Hawkes’ The whole iron 
works tract probably covered three thousand 
The General Court granted them at 


meadows. 


acres. 





Tue HENSHALL WATER TUBE BOILER. 


‘*7. It is also granted that the undertakers 
and adventurers, tegether with their agents, 
servants and assigns, shall be and are hereby 
free from taxes, assessments, contributions 
and other public charges whatsoever, for so 
much of their stock and goods as may be 
employed in and about the said iron works, 
for and during the period of twenty-one 
years yet to come from the date of their 
presents.” 

There is not any detailed description of 
the works and the exact methods employed, 
but there is much light thrown upon these 
matters in the voluminous records of con- 
tinual legislation and litigation, which took 
place during the forty-six years that the 
The works con- 
tained a blast furnace, in which bog iron ore 


works were in operation. 


was reduced by means of charcoal, using, as 
a flux, lime which in the earliest days of the 
works was obtained from the oyster shells, 
which then abounded on the coast of Massa- 
chusetts Bay. 
this foundry, far in advance of the time 


Cannon were also melted at 


when swords were to be beaten into plow- 
The 


furnace was run into 


shares, or spears into pruning-hooks. 
the blast 
straight trenches in the sand, and thereby 


iron from 
cast into long triangular bars called ‘‘ sowe 
iron,” which were converted into wrought- 
iron and steel, Castings were made directly 
from the metal flowing from the blast fur- 
nace into a pool, whence it was dipped by 
crucibles and poured into the molds. The 
cupola furnace was not invented until 1790. 
The manufacture of wrought-iron and steel 
must have been entered upon contemporane- 
ously with that of cast-iron, as John Endi- 


at the intermediary stage between cast and | 
wrought-iron. This process of steel making 

is still used throughout the oriental nations, 

and also in the mountainous region south of 

the Ohio River. 

The iron works also included a machine 
shop, in which the first fire engines made in 
America were built for the town of Boston, 
in accordance with a vote of the town meet- 
ing, March 1, 1654, that ‘‘ The select [men] 
have power and liberty to agree with Joseph 
Jynks for Ingins to convey water in case of 
fire, if they see cause so to do.” (Brayley, 
History Boston Fire Department, 1889, page 
7.) 

Although the iron works were in opera- 
after building com- 
menced, yet additions were made during a 
number of years. In 1645, an order of the 
Court that the had 
tons of iron cast some 


tion very soon was 


General shows works 


** some sowe and 
others in readiness for the forge,” and letters 
of Governor Winthrop in August and Sep- 
tember, 1648, that the furnace 


duced seven to eight tons per week. 


state pro. 
The 
principal product was bar-iron ‘‘as good as 
the Spanish,” costing twenty pounds per ton, 


‘also axes and agricultural implements, 


When Governor John Endicott began the 
Oak Tree and Pine Tree coinage in 1652, the 
dies were made by Joseph Jenks at the 
Saugus Iron Works. (Early Coins of Amer- 
ica, 8S. 8. Crosby, Boston, 1875, p. 79.) It 
is stated by Judge James R. Newhall that 
the designs were made by Elizabeth, the 
wife of Joseph Jenks, the master mechanic. 
(Lin, 1880, p. 78.) This coinage, bearing 
” without | 


the stamp ‘‘ Massachvsetts State 





Kear Elevation and notwithstanding 
the immunity in the 
act of October 14, 
1645,°already quoted in part, won the case. 
The pews could not have been worn much, 
for the courts took action against the man- 
agers for not attending public worship. 

The works are not known to have been in 
operation after 1688, when the tract had 
diminished to six hundred acres and passed 
into individual ownership. If the supply of 
bog-iron ore had been sufficient for the 
works, they would undoubtedly have been 
continued the same as other enterprises of 
that day in various parts of New England. 
The immediate return to those engaged in 
the enterprise is now of little moment, but 
the results to the whole colony of an estab- 
lishment which attracted, developed and 
then scattered a body of skilled mechanics, 
were of great importance, and no doubt may 
have been an essential factor in rearing many 
prominent industries, 
—_ 
The Henshall Water Tube Boiler. 


With this we give illustrations of the Hen- 
Shall improved patent safety water tubx 
boiler. It consists of an upper and lower 
section. The latteris made up of two drums, 
aand B&B, large enough to admit a man, wa 
ter tubes, and two large brace tubes riveted 
into the tube sheets. The uppersection con- 
sists of two steam drums connected by water 
tubes in the lower half and by superheating 
tubes in the upper half. The superheating 
tubes connect with a separate compartment 
Sin the front drum, to which the steam pip¢ 
is attached. The two sections are connected 
by a neck j between the two front drums‘ 
and by several spring tubes A between the 
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rear tubes. Neither 
pended from a frame, but by brackets, riv- 
eicd to the end drums, resting on the walls. 
The front is made with a recess, or set back 
so that the fire door arch extends beyond the 
protecting it and the 





0 section is sus- 


tube sheet, thereby 
rivets of the seam from the direct action of 
the flame. 

Fire-brick tiles are set between the tubes, as 
shown at e. Checkers through the space 
between the tubes extend upwards from the 
back end of tbe bridge wall, an arch of tiles 
butts against these checkers as shown at o¢, 
aud extends forward over the tubes, thereby 
forcing the flame to take a back-and-forth 
passage around the tubes in the lower section 
and upwards around the tubes in the upper 
section, after which the cooler particles of 
combustion are drawn down—under the rear 
drum—and pass out to the chimney. 

The wall 7'extending from the lower rear 
drum to the upper one, directly in front of 
the spring tubes, protects the latter from the 
flame, thereby preventing an upward current 
of water in these tubes, so as to avoid all 
interruptions of free circulation. 

The circulation of water is from the rear 
drum # through the inclined tubes to the 
front drum, then through the neck to the 
upper drum and horizontal water tubes, and 
from thence down the spring tubes to the 
lower drum B. 

The steam, after disengaging itself from 
the water in the upper drums, passes through 
the superheating tubes to the compartment S. 

The feed water is introduced into the rear 
drum B, the coolest part of the boiler, where 
a large part of the impurities of the water 
will naturally settle, and from whence they 
can be blown out. It is claimed that this 
boiler has a very rapid circulation, thereby 
increasing its evaporative capacity. It 
safe boiler, with a comparatively small weight 
and volume for powers equal to that of com- 


is a 


mon or 
vreat reliability in its details of structure. 

These boilers are well adapted for puddling 
or heating furnaces in steel works, where the 
requirements frequently very 
Many are now used in modern steam plants, 
and have proved to be 
efticient, economical and durable boilers, and 
viving rapidly a steady supply of dry steam 
at any desired pressure. 
built by the Tremont Engine and Boiler 
Works (incorporated) Tremont, Schuylkill 
Co., Pa. 


cylindrical boilers, and possesses 


are severe. 


themselves safe, 


These boilers are 


————_e qe —_____ 


Special Steel Fan with Engine, 

We present with this an engraving ofa 
special fan and engine for use on shipboard 
for supplying air for forced draught, and for 
ventilating the holds. . In such service, where 
air must be delivered at comparatively high 
pressure, the fan is made proportionately 
narrow, but large in diameter, this being 
found best for several reasons, among which 
is that the rotative speed is not required to 
be so high. 

The engine is upright, and, where it is to 
he used in dusty situations, has its working 
parts entirely inclosed, as shown. 

The engine frame is rectangular, wider at 
the base than at the bearings. In the larger 
sizes the cylinders are bolted to the base, 
which forms a part of the housing, and they 
are so arranged that the piston can be readily 
removed by withdrawing the bolts of cylin- 
der head, and lower end of connecting rod, 
whereby the crosshead, cylinder head and 
iiston can be lifted out without removing 

ny other part. The steam chest is bolted to 
the cylinder, that it may be easily removed 
when desired. The crosshead slides are so 
oined to the frame as to permit adjustment, 
wear. The magnolia 
metal gibs, to prevent cutting of slides, and 
The 
pistons are of the snap ring pattern, the rings 


for crossheads have 


have clamp joints for the piston rod, 


f which are made of special metal (some 
having been used for a long time without in- 
ernal lubrication). The valve is of the pis- 
ton type, steam being admitted at center. 
The rods have large wearing surfaces, crank 
end is lined with magnolia metal, and the 
wrist end has phosphor bronze boxes with 





wedge adjustment. The crank end adjust- 














Viy.4 
STRAINS IN THE Rims 


ment is similar to that of the marine engine. 
The shaft is of crucible cast steel, the cranks 
being opposite each other, and the eccentric 
is cast centrally between. By specially ar- 
ranged jigs, these cranks and eccentrics are 
turned so that their relative positions are 
such asto give the proper position to the 


valve at various points of the stroke. The 


eccentric strap is lined with babbitt; the 


lined with a special brand of babbitt metal 
and fitted with an improved oiling ring. 


While every portion is made as compact as 


possible, yet the arrangement is such as to 
give ready access to all parts of the engine 
without disturbing others. The stuffing 
| boxes are provided with nuts, which screw 
|onto the glands, and while standard pack 
ling is employed, if so desired, approved 
metallic packing may be substituted. To 
prevent corrosion, brass glands are used for 
the rods; the valve rod is of steel, and fitted 
| with bardened pin and clamp joint. The 
|steam chest head has a phosphor bronze 
bushing to form a guide for the valve rod. 
| The eccentric rod has means for adjusting 
No rocker or 
its substitute is used, the object being to re- 
'duce the engine details to the fewest possi- 





| 
| 
| 
| 





| valve without removing cover. 
| 
| 
| 
| 
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oF FLY-BAND WHEELS. 


ble number—a great advantage in all high- 
speed engines. A hand-wheel on the shaft, 
that the engine may be thrown off the cen- 
ter, is provided. Our readefs are, of course, 
familiar with the effects of forced draught 
in marine boiler furnaces as regards increased 
capacity, or reduction of room required for 
a given capacity. The manufacturers of this 


SPECIAL STEEL FAN with ENGINE. 


> machine are the Buffalo Forge Co., Buffalo, 
bearings are bolted to the main housing, and 


ma 
ome 


It is said that there is to be a new flag for 


the navy. 





Strains in the Rims of Fly-band Wheels 
Produced by Centrifugal Foree.* 


By JAMES B. STANWOOD. 





The strains developed in fly-wheels and 
pulleys are of an extremely complex nature, 
that the formuls 
employed for proportioning them are almost 


so numerous rules and 
entirely empirical in character. Experience 
and judgment dictated largely the 
thickness of the rim, while the eye has played 


have 


an important part in determining the shape 
and taper of the arms. 

In text books on machine design are found 
analyses of the strains in pulley arms due 
either to the pull of belt, the inertia of the 
rim, or the centrifugal pull on the arms due 
to weight text-books 
also state that the strength of the rim is not 
affected by its thickness as regards cen- 
trifugal force ; 
ness there goes an increase of weight, with 


of rim, ete. These 


for with an increase of thick- 


a corresponding increase of centrifugal force 
it. From 
this reasoning, wheels of good metal, per- 
fectly true and in good running balance, are 
only limited in speed by a periphery velocity, 


and area of cross-section to resist 


roughly assumed at about a mile per minute, 
or 88 feet per second ; a speed giving a very 
low strain per square inch of rim—to wit, 
about 800 pounds per square inch of rim 
cross-section, 

Yet, in view of these statements, we find 
wheels bursting at low speed, others running 
safely at high speed. 

In saw-mill practice, where belts travel at 
high spced, bursting pulleys have given so 
trouble 
for this service have become 


much that heavier rims and arms 
common when 
cast-iron wheels are used. Sometimes even 
solid disk wheels are employed. 

In electric lighting plants many receiving 
and tightening pulleys have failed, causing 
serious or casual disaster, according to cir- 
cumstances, 

Within a few years very large fly-band 
wheels, with wide, thin rims, have taken the 
place of fly-wheels with square rims, and 
have also been operated at very high speed, 
The writer knows of where the 
periphery velocity on a 17-foot 9-inch wheel 
is over 7,500 feet per minute, 


one Case 


In band saw-mills the blade of the saw is 
now operated successfully over wheels 8 and 
9 feet in diameter, at a periphery velocity of 
9.000 to 10,000° feet 
wheels are of cast iron throughout, of heavy 


per minute. These 





thickness, with a large number of arms. 





Who would dare to operate 
foot pulley at that speed ? 
In shingle machines and chipping ma 


an ordinary 9- 


*Paper read at the New York Meeting of the 
A. 8. M. E. 
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chines, where cast-iron disks from 2 to 5 feet 


in diameter are employed, with knives in- 
serted radially, the speed is frequently 10,000 


to 11,000 feet per minute at the periphery. 


In view of the disasters so common of late 
to large band fly-wheels running at slower 


speed than these, it seems probable that the 
strains set up in wheels by centrifugal force 
have not been fully considered. 

Last spring the writer was one of three 
experts called in to decide upon the cause of 
a serious fly-wheel accident. From the testi- 
mony submitted by a well known builder of 
large wheels, he was led to investigate a 
special strain developed by centrifugal force 
in band wheel rims. This strain is due to 
the fact that all materials have elasticity, 
and stretch when under strain. The wheel 
in question was 22 feet in diameter, 50 inches 
face, and had a periphery speed ef 5,000 
feet per minute. 
so many large wheels usually are (see Fig. 
1). Thesegments were secured to arms in 


It was built in sections, as 


manner that the segmental joints 
This con- 


such a 
lay half way between the arms. 
struction criticised by the 
builder, who indicated by a sketch (see Fig. 
2) a better method. This formed the start- 
ing point for the investigation, which the 
writer wishes to submit for discussion. 
A thin annular ring (Fig. 3) one inch wide 
and ¢ inches thick, revolving about a central 
axis A,is subjected to a simple tensile strain, 


was aforesaid 


similar in every respect to that found ina 
boiler shell, its amount per square inch 7’ 
72 

10 

in feet, per second. 
follows : 


when V equals velocity of rim, 





being 


This can be shown as 


Let 7 = radius of ring in inches. 
° a 
R= ae oe oe feet food ‘ i 
12 
V = velocity ‘ “*  * ner second. 


The tensile strain 7’in pounds per square 
inch of rim section, due to bursting pressure 
per square inch p, with a ring thickness ¢ in 
inches, is 

yy yr 
T=! (1) 
t 
Each pound weight of ring exerts a burst- 
ing pressure due to centrifugal force = 
yo 
29090 Pp (2) 
32.2 R 


or for each inch in length of ring it will be 


V* 12 : , 
“ = X 21t =p (3) 
32.2 r 
substituting in (1) we have :; 
y* 1D cc lan d 
x eon tx 4 


—— 
826) r 
On .~ 


= 
nearly (4) 


Under this strain the ring expands. If ( 
be taken as the modulus of elasticity, this 


314 Vid 


expansion will amount to in the 


circumference of the ring. 

If arms are inserted in the ring, and are 
supposed at first to have no weight and to be 
rigid, with no elasticity, their effect will be 
to pull the expanded ring into its original di- 
ameter at the arms. It will then have the 
form diagramatically exaggerated, as shown 
by Fig. 4. 

Under these conditions what will be the 
strain upon the ring? The ring between 
each arm resembles now a uniformly loaded 
rectangular beam fixed at both ends; it is 


also under a tensile strain of pounds, 


The greatest strain in pounds per square 
inch F' to which any fiber is subjected can 
be expressed generally thus: 
pit . 
22° 10 
where 7 represents in inches the distance 
from center to center of arms, p the uniform 
load in pounds per square inch on the length 
The 


K (5) 


l, and ¢ = thickness of rim in inches. 
width is assumed to be unity. 
This formula can be expanded by substi- 


, : 2 24 > 
tuting for p its value “/ “ Be 4g 
32.2 d 
(from 8) where d = diameter of ring in inch 


and for 7 its value 8. J : (6) where 


es = 2r, 


3.142d? Vy? 24 261 t 
\ age re 
P= ass 
y2 
in 6 
10 ) 
95d V? V2 “9 
Net * 10 @ 
{9d 1 
or fF = JV? (iv ' + 10) (8) 
95d 
ort = N?2 PF 1 ; 
(pp 7A, ®) 
But the ends of the arms do not remain 


rigid; the arms themselves expand longitu- 
dinally under the influence of their own 
centrifugal force, and they are also elon 
gated by the strain outward imposed upon 
them by the expanding ring. In fact, a com- 
promise is effected; the arm stretches out to 
the ring, the ring yields in towards the arm, 
and the bending action in the ring depends 
upon this undeterminate amount. It ap- 
pears, therefore, that the strain /’ cannot 
equal the value as derived by Equation (8). 
By a careful comparison of rim thicknesses, 
as determined by Equation (9), with good 
practice ¢ is found to be too large. On the 


t Pr . 
contrary, —- gives consistent results, and 


reasonably so, for roughly the arms can be 
assumed to expand one-half of the amount 
that the ring expands diametrically. When 
the arms are few in number, and of large 
cross-section, the ring will be strained trans- 
versely to a greater degree than with a 
greater number of lighter arms. To illus- 
trate the necessary rim thicknesses for vari- 
ous rim velocities, pulley diameters, number 
of arms, ete., the following table is sub- 
mitted, based upon the formula 

475 d 


N? -.. 4 
( ys 10 ) 


This is half the value given by (9), and 
the value of #’is taken at 6,000 pounds per 
square inch. 


i= 
(10) 


THICKNESS OF RIMS IN SOLID WHEELS. 





Velocity 


of pulley Of Tim iM min feet, NO-Of | fess in 
in inches. pd perminute.| “ a inches. 
24 50 8,000 6 Yo 
24 88 5,280 6 43 
48 8S 5,280 6 +8 
108 184 11,040 16 214* 
108 154 11,040 | 36 let 


If the limitof rim velocity for all wheels 
be assumed te be 88 feet per second, equal 
to1 mile per minute, ” = 
the formula becomes: 

AT5d d (11) 
.67 WN? ly? 

When wheels are made in halves or in sec- 
tions, the bending strain may be such as to 
make ¢ greater than that given above. Thus, 
when the joint comes half way between the 
arms, the bending action is similar to a beam 
supported simply at the ends, uniformly 


6,000 pounds, 


i= = 0.7 


loaded, and tis 50 per cent. greater. Then 
the formula becomes: 
-712d 
t= w+ ; 
N?® — zs 
( ys 10 ) (12) 


or fora fixed maximum rim velocity of 88 
feet per second, and #’ = 6,000 pounds, 

‘ae 1.05d 

N* 

It is a fact that wheels do spring out at the 
joint when cast in halves or sections ; for the 
writer has frequently tested them when they 
have shown this state of affairs. For this 
reason the construction for segmental wheels 
shown by Fig. 2 
by Fig. 1. 
Wheels in halves, if very thin rims are to 
be employed, should have double arms along 
the line of separation (Fig. 5). Compare 
the thickness of the rim of a wheel made in 
segments or in halves, the joint half-way 
between the arms (Fig. 1), with the thickness 


(138) 


is preferable to that shown 





of the rim as constructed in Fig. 2. For 
* These are the calculated thicknesses for a 


band saw-wheel 9 feet in diameter with 390 revolu 
tions per minute. The actual thicknesses as made 
were found to be 24 inches with 16 arms, and 3% 





N number of arms. Then 


example, take a 20-foot wheel at 88 feet rim 
velocity per second, with 10 arms. When 
constructed according to Fig. 1 ¢ must be 
24 inches ; according to Fig. 2, 14} inches. 
Attention should be given to the propor 
tions of large receiving and tightening pul- 
leys. The thickness of rim for a 48-inch 
wheel (shown in table), with a rim velocity of 
88 feet per second, is }§ inch. This should 
be carefully noted. Many wrecks have been 
vaused by the failure of receiving or tighten- 
ing pulleys whose rims have been too thin. 
A word of caution should be given to en- 
gine builders and engineers. Wheels may be 
specified to be made too light ip weight ; for 
with a given diameter and weight there is a 
minimum safe weight, dependent upon the 
principles already set forth. Fly-wheels cal- 
culated for a given coefficient of steadiness are 
frequently lighter than the minimum safe 
weight. This is true especially of large 
wheels. 
A rough guide to the minimum weight of 
wheels can be deduced from our formule. 
The arms, hub, lugs, ete., usually form from 
one-quarter to one-third the entire weight of 
the wheel. If 5 represent the face of a wheel 
in inches, the weight of the rim (considered 
as a simple annular ring) will be 
w = .82 dtb pounds (14) 
If the limit of speed is 88 feet per second, 
then for solid wheels 


¢= 0.74 (11) 

For sectional wheels (joint between arms) 
_ 1.05d ‘ 
t= yi (13) 


Substituting in (14) we have: weight of 
rim for solid wheels, 
Ky 72 
pe oe a b (15) 
d* 
Weight of rim in sectional wheels with joints 
between arms : 
.86 d? b 
o= 
x 
Total weight of wheel: for solid wheel, 
, 76 d* 86d? 
w= 16d b an 6d*b 
NN? N* 
For segmental wheels with joint between 


arms : 

w = 1:05 4% d to 1:3 d°b5, pounds (18) 

ly* N* 

This investigation has not the advantage 
of extreme accuracy, but it tends to show 
relation which ought to be observed. The 
constants used may be modified by further 
experience, 
The value of / = 6,000 pounds is taken 
at one-sixth of Rankine’s ultimate breaking 
strength of cast-iron when under transverse 
strain. The factor of safety is, therefore, 6. 
It should be remembered that in wheels this 
factor can be rapidly diminished ; thus the 
strain varies nearly as the rim _ velocity 
squared, and if the velocity is doubled the 
strain is quadrupled, and the factor of safety 
is reduced from 6 to less than 2. 


in pounds 


in pounds (16) 


in pounds (17) 
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Meeting of the A. S. M. E. 


The American Society of Mechanical Engi- 
neers met in regular session at the house of 
the society, 12 West 31st street, this city, at 
8:30 p. M., Nov. 29, with President Chas, H. 
Loring, U. 8. N., inthe chair. After a few 
introductory, congratulatory and welcoming 
words the president delivered the following 
oresidential address, entitled 
THE STEAM ENGINE IN 
TION. 


MODERN CIVILIZA- 
The great historian who looks back a 
century hence upon the present era, with its 
numerous ramifications condensed by time 
into one focus, wherein the smallness of the 
field and the intensity of the light enables 
him to see plainly what we now only dimly 
discern, will point out that the great under- 
lying cause of the wonderful progress made 
by mankind during the last hundred years 
was the steam engine. 

And why should this particular machine 
have produced such amazing results ? 

Many other machines which preceded and 
accompanied its development are quite as in- 


genious mechanical combinations and _ in- 


steam engine, but the effects of which wer, 
comparatively, both local and trivial, pro 
ducing scarcely a ripple on the current 
human affairs. Had they never been, th, 
world would bave lost but little. 

The answer is that the steam engine, with, 
all its simplicity, is, what no other machin: 
ever was, the creator of physical power, and 
this to so enormous an extent, at so smal] 
cost, in so portable a form, and with such co: 
venience of application, that it speedily rey 
lutionized the economy of labor, and in 
doing necessarily revolutionized all the co: 
ditions of man ; for they all have been dom 
nated by the labor question—the great bread 
and butter problem—since the primal curs 
was branded on the brow of the first man 
It was to the relief of all mankind, in thi 
struggle to find what to eat and wherewitha 
to be clad, that the immortal inventor of th: 
steam engine gave to the world the finest 
solution of the problem it can ever hope t: 
receive. 

He builded wiser than he knew. 

He retired contented with the profits of his 
invention, and died without dreaming that 
he bad placed on earth an infant Hercules 
whose club, with an ever-increasing might, 
would batter down the institutions of pre- 
ceding ages; whose right arm, endowed 
with an ever-increasing power, would erect 
those of succeeding ages on foundations us 
different as strength differs from weakness 
making possible the wonderful development 
of the man of the past into the man of thi 
present. 

All that man has, he has obtained from the 
earth, and is the direct product of physica! 
labor, and the sum of his possessions is 
directly as the quantity of this labor ex- 
pended. So long as this was manual labor, 
his possibilities were limited by the number 
of men available. 

Here was the barrier that confronted the 
man of the past, and, until the advent of th 
steam engine, progress was necessarily diffi 
cult and slow ; and the little which was made 
in the centuries during which he had plodded 
upon earth was local, confined to few locali- 
ties, and at the expense of progress else 
where. 

The civilizations of antiquity were limited 
to a few cities, and were based upon slave 
labor, the slaves being drained from other 
places, which were thus doomed to deepen 
ing barbarism. 

The limit of possible slavery was the limit 
of the ancient civilization. When the maxi- 
mum number of slaves who could be advan- 
tageously supported on any particular terri- 
tory was reached, civilization stopped, except 
where direct robbery of other territory en- 
abled it to maintain a fatuous existence ; and 
the limit here was soon reached, for this was 
a system of ‘‘ killing the goose that laid the 
golden egg.” 

The disgrace of the ancient civilization 
was its utter want of humanity. Justice, 
benevolence, and mercy held but little sway ; 
force, fraud, and cruelty supplanted them 

Nor could anything better be expected of an 
organization based on the worst system of 
slavery that ever shocked the sensibilities of 
man. As long as human slavery was the 
origin and support of civilization, the latter 
had to be brutal, for the stream could not 
rise higher than its source. Such a civiliza- 
tion, after a rapid culmination, had to decay, 
and history, though vague, shows its lapse 
into a barbarism as dark as that from which 
it had emerged. 

Modern civilization also has at its base a 
toiling slave, but one differing widely from his 
predecessor of the ancients. He is without 
nerves, and he does not know fatigue. There 
is no intermission in his work, and he per- 
forms in a small compass more than the 
labor of nations of human slaves. He is not 
only vastly stronger, but vastly cheaper than 
they. He works interminably, and he works 
at everything ; from the finest to the coarsest, 
he is equally applicable. He produces all 
things in such abundance, that man, re- 
lieved from the greater part of his servile 
toil, realizes for the first time his title of 
Lord of Creation. The products of all the 





volved quite as much knowledge and skill in 





inch with 36—144 inches steel arms. 





their conception and construction as the 


great arts of our civilization, the use of 
cheap and rapid transportation onland and 
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water, and of printing, density of popula- 
tion everywhere, the instruments of peace 
ind war, the acquisition of knowledge of all 
kinds, are made the possibility and the pos- 
session of all by the labor of this obedient 
slave which we call steam engine. Heis no 
product of nature, but purely the creation 
of art alone. He works for all alike, and he 
works forever. His labor fills the earth, and 
makes manifest the latent virtues and intelli- 
rence of our race. The immense ameliora 
tions of modern society are due to the same 
cause ; and so great is the beneficence, that, 
without irreverence, the steam engine may 
be truly called the material saviour of man. 

We who were born under this benign 
influence but vaguely appreciate its value, 
and rarely recognize our obligations to it ; 
existing civilizations would be impossible 
without it, and if human ingenuity finds no 
substitute for it they will perish with it. 

The steam engine isa machine which has 
been the prolific parent of other maehines. 
It has caused the invention and construction 
of the immense plant of ingenious power 
tools employed in its own fabrication ; it has 
caused the improvement of metallurgy as a 
science and of the various methods of metal 
manufacture as an art; it may be said to 
have created whole branches of important 
manufactures, and to have been the occasion 
of the invention of the immense mass of 
highly diversified machinery by means of 
which these manufactures are practiced ; 
and, last and greatest, it has stimulated and 
directed the human intellect as nothing else 
ever has, and has done more to advance 
human nature to a higher plane than all 
which statesmen, generals, monarchs, phi 
losophers, priests, and artists have ever ac 
complished, in the vast interval which sepa- 
rates original man fromthe man of to day. 
It has raised man from an animal to some- 
thing approaching what a great intelligence 
should be, by simply placing in his hands a 
limitless physical power capable of applica- 
tion in every conceivable direction and to 
every conceivable purpose. 

These words are no extravagant encomium; 
they are a simple statement of momentous 
facts, which, however, the mass of mankind 
seems so little to understand and appreciate, 
that I have ventured to give them record in 
a humble endeavor to prevent their being en- 
tirely overlooked, and with a hope of their 
eventual recognition. 

Contemporaneous have but 
scantily drawn attention to the immense in- 
fluence exerted upon modern history by the 
steam engine. They follow in the same well- 
worn ruts, giving dubious descriptions of 
battles, names of monarchsand of statesmen, 
lists of decrees and laws, no end of political 
negotiations and intrigues, and the whole 
array of puppets who seem to push the car 
of time, while they are only flies upon its 
wheels. The real shaping cause of the march 
of modern events and of the great industrial 
progress of the times has but trivial recog- 
nition in the literature which pretends to ac- 
count for what has happened, or to predict 
what may ensue. One of the peeuliarities of 
the genesis of the steam engine is, that it 
seems to have been more in the nature of a 
creation than of an evolution ; for it was car 
ried by its inventor, both as regards _princi- 
ples and practice, to a wonderful state of 
completeness. Very little has been added 
by his successors to his mechanical details or 
his various combinations of them. The in 
vention seems to have nearly realized the 
birth of Pallas. The only modification in 
which he was not concerned is that of using 
the same steam in successive cylinders of in 

reasing cupacities, thus forming what may 
be termed, for the sake of distinction, the 
inultiple-cylinder engine, as opposed to the 
single-cylinder engine. The original multi- 
ple-cylinder engine of Hornblower, brought 
out in 1781, and since known as the com- 
pound engine, and, by extension of the prin- 
ciple, as the triple-expansion engine and the 
quadruple expansion engine, had thus a be- 
ginning almost coeval with the single-cyl- 
inder engine of Watt. After much litigation 
it was declared to be an infringement on 


historians 


Watt’s patents covering the use of steam ex- 
pansively, and it passed out of use. 


It did 





not, in fact, give any economic gain over the 
single-cylinder engine, as the pressure of the 
steam was the same in both, and only a few 
pounds above the atmospheric pressure, lim- 
iting the measure of expansion for maximum 
economy to about one and a half times. 
With this low pressure of steam, and for the 
small powers used in those days, there was 
no mechanical difficulty in developing the 
whole power in one cylinder with all the 
economy possible. To obtain higher econ- 
omy, higher pressure was a necessity, and 
pressure is solely a question of boilers. At 
that time the art of boiler making was so in- 
choate that sufficient strength of generator 
could not be obtained for greater pressure, 
and the development of the steam engine 
could not progress much, if any, faster than 
the art of boiler making ; in fact, no one im- 
provement in mechanics can advance much 
beyond the general front of what may be 
termed the industrial progress of the age. 
Aided by the improvement in the boiler 
maker’s art, the conspicuous advance which 
has been made with the steam engine is the 
direct result of the higher pressures of steam 
used. 

The economic necessity for employing these 
higher pressures has brought into vogue 
again the multiple-cylinder engine, which 
enables the steam to be used with a regimen 
not practicable with the single engine, and 
this regimen is attended with enormous eco- 
nomic gains. In the first place, what may be 
termed a ‘‘ given quantity of pressure”—that 
is to say, the product of a given weight of 
steam by its pressure—is larger proportion- 
ately to tae heat required to evaporate that 
given weight, the higher the pressure at 
which it is evaporated. The heat per pound 
of water vaporized from a given tempera 
ture, it is true, increases with the pressure, 
but the guantity of pressure produced under 
the greater pressures by a given quantity of 
heat increases in a higher ratio. The gain 
thus derived in the production of the press- 
ure is very considerable. 

Taking 50 pounds per square inch above 
the atmosphere as that usual with single en- 
gines of anything above small dimensions, 
and 150 pounds above the atmosphere as an 
easily worked pressure with multiple-cy]- 
inder engines, the gain in heat by the higher 
pressure used is about one-twelfth ; a signifi- 
‘ant amount, but much less than what is ad- 
ditionally gained by the advantageous use of 
a greater expansion of the steam made possi- 
ble by the greater pressure. 

With the 50 pounds pressure, no gain is 
obtained by expanding the steam more than 
about three times, while with the 150 pounds 
pressure the expansion can be advantageously 
carried to about six times. 

The result of both these economies is, that 
the multiple-cylinder engine of the triple-ex- 
pansion kind produces the horse-power with 
about two-thirds the coal that the single-cyl- 
inder engine does. 
the single-cylinder engine, under the given 
conditions, would require about fifty per 
cent, more fuel for a given power than the 
triple expansion engine. These are the mean 
figures for ordinary practice, which may be 
varied considerably for extreme and excep- 
tional cases. The gain would be much greater 


Or, otherwise expressed, 


than stated, were it not that the higher press- 
ure is accompanied by higher temperature, 
and therefore the gases of combustion must 
leave the boiler at a correspondingly higher 
temperature, Thus the economic vaporiza- 
tion of the boiler is less with the 150 pounds 
pressure than with the 50 pounds. Obviously, 
too, the higher temperature is accompanied 
by greater heat radiations from all steam sur- 
faces, and the higher pressure by greater 
steam leakages past the valves and the pistons 
of the cylinders, 

If the original steam engine was the 
greatest boon mankind has ever received, an 
increase of its value by one-third over its 
best development should add proportionately 
to the benefaction ; and such is the industrial 
effect of the modern steam engine in its most 
advanced stage. The engineering world has 
‘‘improved upon its heritage and vastly 
bettered its instruction.” But it cannot pro- 
ceed much further on the same lines, for with 
much higher pressure than has been already 





too great to permit the metals to work satisfac- 


losses would increase in a more than corre- 
sponding ratio. 

The consequences of decreasing the cost of 

power by so large a fraction as one-third are 
very far-reaching, far beyond the mere 
cheapening to that extent of products al- 
ready manufactured ; for it allows other 
manufactures and other great works to be 
undertaken, which, with the reduced cost of 
power, become remunerative, but which, at a 
higher cost, would not have been undertaken. 
The benefits of cheapening power increase 
in a geometrical ratio; they radiate as from 
a center. 
This great improvement in the 
engine, adapting it to higher possibilities and 
greater radius of action, has carried with 
it all matters germane to it, and not the least 
among these is the enormous impetus and ex- 
tension which it has given to mechanical 
science and art everywhere, making the 
engineer, by whatever name or title his 
specific work may designate him, the most 
potent factor in the world’s progress, and 
‘‘in the great work ’—quoting from one of 
my eminent predecessors—‘‘ of emancipat- 
ing mankind from the trammels of his 
animal nature.” 

Following as a natural sequence this re- 
cital of the potent influence of the steam 
engine upon man’s social and physical con- 
ditions comesthe question : Is it to continue 
as the great power-producing machine of the 
future? Can the inventive mind of man 
and his artful hand bring into being any 
other device as a substitute for it, that will 
do its work cheaper, better, and more 
handily ? 

To give answer to this is to say how it can 
be done, and as yet none is ready with a re- 
ply. Without doubt there are still ‘‘ more 
things in heaven and earth than are dreamed 
of in our philosophy,” but in the contem- 
plation of a solution of this question, that 
already dreamed of is the limitation of our 
resource. Already we are beginning to avail 
ourselves of the enormous energy of water- 
power, now going to waste, through the con- 
venience of electrical transmission and dis- 
tribution, and the hand of the ‘‘ Wizard ” 
has drawn faint electrical energies direct 
from the combustion of fuel. 

The winds and the tides and the rays of 
the sun have locked up within themselves 
enormous stores of power, waiting, perhaps, 
for the ingenuity of man to unbind and con- 
vert them to his uses. 

But, when all shall have realized 
which these as yet unused resources offer to 
man, when all man’s present knowledge shall 
have ended in fruition, the steam engine, 
from its portableness, its convenience of ap 
plication, and its self-containedness, will still 
remain man’s valued servant, the grandest 
conception of the human mind, the great 
conservator of the human race. 


steam 


been 


At the close of the president's address the 
members adjourned to the banquet room, 
where alight lunch was partaken of, this 
rite partaking largely of the character of a 
social reunion. 


At the opening of the second session, at 10 
A. M. of the 30th, the first business transacted 
was the receiving of reports from com 
mittees, etc. The council reported that ar- 
rangements were being made fora perma- 
nent record and exhibition of the patents 
granted to members of the society, these to 
be recorded and indexed, and, where possi 
ble, copies of the patents and models kept 
on file at the society’s house. 

The rent paid by the society for the use of 
the house to its owners, the Library Associa- 
tion (composed of members of the society), 
had 2,200 to $3,000 per 
annum, in view of increased accommodation 
afforded to the society, some of which, as 
shown by another report, is made a source 
of revenue to the society. 

It had been decided to 
mittees to act for the society in the matter of 
extending courtesies and facilities to Euro- 


been raised from 


have two com 





pean engineers. One of these committees 


torily on each other, while all the deducting | 


used the temperature of the steam would be | was to confer with committees representing 


other engineering associations, to have the 
direction of such hospitality as it may be 
practicable to extend to visitors at the house, 
and to see that persons competent to converse 
in the various European languages were 
present to give such assistance as may be 
useful. The second committee is to have 
charge of matters pertaining to the proposed 
or hoped for visit, in a body, of English and 
French engineers, of whom the American 
engineers that visited Europe in 1889 were 
the guests. This entertainment, it is under- 
stood, will be mainly at Chicago, and for 
the purpose $1,500 of the $3,000 needed had 
been subscribed. 

The council also proposed for action by 
the society an amendment to the rules giving 
the council power at discretion to remit the 
annual dues of members of at least ten years, 
membership in good standing, who might, 
through — ill-health, other 
causes, have become unable to pay them. 


misfortune, or 


An interesting part of this report, in view 
of the fact that this is the first year of the 
society under the increased initiation fees and 
annual dues, was the fact that there had been 
180 members admitted during the year— 
more, as the president had stated previously, 
than in any previous year except one, and 
that the membership was now 1,569. 

The report of the finance committee was a 
very gratifying one, the receipts during the 
year having been over seventy per cent. more 
than last year, which had enabled some 
arrearages to be paid up, and had left a bal- 
ance of $1,628 on hand. A feature of this 
report to which special attention was called 
was the very small per cent. of arrearages 
for dues, this being attributed to the fact 
that the council regarded this from a purely 
business standpoint, and drew upon members 
at the expiration of the specitied limit of 
time, the same as they would for any other 
businegs claim. 





Mr. C. W. Nason, for the Committee on 
Standardization of Pipe Flanges, reported 
progress, and submitted some of the conclu- 
sions to which the committee had arrived, 
tables of proposed dimensions being sub- 
mitted for discussion by the members, with 
the invitation to communicate with the com- 
mittee. It is thought this committee will be 
ready for a final report by the time of the 
next annual meeting. 

The Committee on Standards, which was 
appointed soon after the Erie meeting, as a 
result of a paper by Mr. James W. See, 
made a reportin the form of a letter from 
that gentleman, in which he said that, in the 
effort to have the U.S. Congress establish a 
bureau or depository of standards, the mat- 
ter had been referred to the 
the House of 


Committee of 
Representatives on Patents ; 
that individual members of that committee, 
including its chairman, had declared them- 
selves in its favor, and had promised action 
upon it, but that no action was taken, and 
that it 
would be impossible to secure any action 


Mr. See had come to the conclusion 


by Congress upon a matter in which there 
was so little politics, and so little of general 
He asked that the 
discharged, which was done, 
The Standard 
asked to be, and was, discharged. 


interest. committee be 


Committee on Units also 


The report of the tellers of election was 
read, the officers for the ensuing year being 
Ecley B. Coxe, Drifton, Pa., president ; C 
W. Hunt, New York City, Thos, R. Picker 
ing, Portland, Conn., and Edwin Reynolds, 
Milwaukee, Wis., vice presidents; Wm. H. 
Wiley, treasurer; F. R. Hutton, secretary; 
and Chas. H. Manning, Manchester, N. H., 
John Thompson, New York City, and ©, 
W. Pusey, Wilmington, Del., 
whose terms expire in 1895. 

Mr. Jesse M. Smith, delegate to a committee 
of the engineering societies, reported that the 


managers, 


Engineering Congress, to be held at Chicago, 
had been divided into six sections, of which 
Civil Engineering was the tirst, and Mechan- 
ical Engineering the second. The meetings 


were to be held in a new building, not far 





(Continued on page 9.) 
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LETTERS FROM PRACTICAL MEN. 


A Machinist's Duty to Himself, 
Editor American Machinist : 

In your issue of November 10th I men- 
tioned a good combination of brain and 
muscle and a disposition to work both to 
advantage. There are a great many machbin- 
ists who have this good combination of 
brain and muscle, but owing to a misunder- 
standing about working both to their own 
best advantage, they are continually work- 
ing an injustice to themselves and to their 
fellow-workmen. I say a misunderstanding, 
and I will try to explain about where this 
misunderstanding comes in. To make my 
meaning clear I will tell two of the many in- 
cidents I have seen bearing upon this matter. 
A young man who was in the habit of do- 
ing considerable thinking about his work, 
one day got considerable of a lecture from 
other workmen in that shop on account of 
his using a certain improvement of his own 
in doing some of the regular work. The ar 
gument was this: This piece of work was 
one that was quite common in this shop, 
about all the men having a chance at it in 
theirturn. Nowif this man made any im- 
provement they would all be expected to 
either use his improvement or get up one of 
their own equally good. It was said that 
the employer was satistied with the way 
things had been going, and that any change 
was uncalled for. 

Again, a workman was doing a piece of 
work on a milling machine. This work was 
new to him, but to others in this shop it was 
a ‘‘cut-and-dried” thing. There was one 
part of the job that necessitated a change 
from a small cutter to one of larger diameter, 
and when this change was made the speed of 
machine must reduced. This new man 
was in the habit of using judgment. He 
could see plain enough that to reduce the 
speed of machine and leave the feed belt 
where it was would be to do less work with 
the large cutter than with the small one. A 
look at the feed conestold him plainly enough 
that that belt had run in one place for 
years, but he paid no attention to this, but 
put it where he thought it should be. Men 
came to him and complained that if he did 
this they would al) be expected to do it. 

It is not necessary for me to tell more of 
such incidents, for those who work in ma- 
chine shops know all about it, but I say 
there is a misunderstanding. A man work- 
ing in most machine shops is situated about 
the same as men at any other work in the 
world. His success depends upon how well 
he can do, and it is his duty to himself that 
he learn what is right to do, and then that he 
do it, regardless as to whether anybody else 
likes it or aot. When a man gets into a shop 
that is controlled by such old “‘fogy” no- 
tions as these I have mentioned, or where the 


be 


management or, What would be nearer cor- 
rect, mismanagement, has brought about a 
state of affairs as worse, the best 
thing that man can do, if he wants to im- 
prove himself, and in so doing his prospects 
in life, is to shake the dust of that shop off 
himself and look for a place where common 


bad or 





sense is the rule. 

To bea good fellow is one thing, but to 
disregard one’s own best interests, and to 
hold self check accommodate 
some one else who either 


to 


does not want to | 
make progress or is too lazy to do so, is | 
quite a different thing. In a machine shop 
there are certain laws governing the running 


one’s in 


of machines and the working of men, that 
are not devised by man, although some try 
hard to improve them, 

A machinist should be well acquainted 
with these laws, and when he obeys them to 
the best of his ability he does about as well 
as can be expected. 

In running a machine tool the law that | 
governs the speed, feed, and method of hold. | 
ing the work is what the cutting tool will | 
well stand, the power of the machine, and the 
strength or other features about the work, | 
The law that governs the amount of work a} 
man should do is what he can well do with- 
out becoming too weary. In fact, a regular | 
six-days-in-the-week speed and fifty-two weeks 
to the year if necessary. These laws are | 


among the things that a man in learning the 
machinist trade should learn. There is a 
chance to excel in this direction. When you 
are sick you go to a doctor because you ex- 
pect him to know something about your 
complaint, and it is just so when a man hires 
for a machinist; he is expected to know 
something about the laws governing the 
running of machines and the working of 
men. 

When a good foreman sees a man running 
a machine on a feed much slower than it 
will well stand; he knows that that man 
either does not know or else he has no dispo- 
sition to do as well as he knows; one is as 
bad as the other. 

Some shops have adopted rules for govern- 
ing these backward ones, which are hard to 
bear by those who really do know and are 
willing to do as well as they know, and so, as 
I said, a man can do an injustice to himself 
and to his fellow-workman by not obeying 
these laws I have mentioned. Almost anybody 
‘an run a machine at about one one-hun- 
dredth of its capacity without breaking any- 
thing, but a man who can use good judg 
ment and run the machine to its best, one 
who can proportion the time of tool-grinding 
to machine work, so as to give the best re- 
sults; one who can cut the nearest to the 
required size with a roughing cut, and be 
sure of leaving enough for finishing; one 
who can grind a tool for finishing, and 
make it work as he wants it to without 
‘“‘monkeying,” is quite a different man, and 
he owes it to himself that he lets people 
know that he is a different man from the 
other fellow. A MECHANIC. 


Does it Pay to Re-cut Files? 
Editor American Machinist : 

This question was recently asked in these 
columns, and then the propounder of the 
question goes on to answer from his stand- 
point, and concludes by consigning to the 
past both the hand-made and re cut files; 
but there are some things that you cannot 
brush aside with a wave of the hand, and the 
present writer is of the opinion that hand- 
cut files are of that class, and this opinion 
has been arrived at after several years expe 
rience in supplying files in large quantities di- 
rect to the workmen in the shop,during which 
time the files of all first-class manufacturers 
of machine-cut files have been in the works, 
and used to some extent. You may examine 
a file and admire its shape, examine with a 
magnifying glass and note the perfection of 
the lines of angle as well as the shape of 
teeth, test for temper, and find it withstands 
the severest test the critical inspector can de- 
vise, but when the workman, who in all 
probability is working on piece-work, returns 
the file to the tool room with a woe-begone 
look on his face (at the time he has lost), and 
tells you it isno good, what are you going to 
do about it? If you try to convince him of the 
superior quality of the machine-cut over the 
hand-cut file, he will silence you with the 
demand for one of those hand-cut files, as he 
is willing to pay for the difference in the cost. 
That settles the matter so far as he is concern- 
ed; the man who works with the file, and pays 
for the same out of the work he is enabled 
by its aid to turn out, is entitled to have fur- 
nished to him the goods he is willing to pay 
for. The case cited above is no fancy sketch, 
but one of frequent occurrence in tool room 
experience, 

It is a fact beyond question that in the last 
thirty years great advancement has been made 
in machinery for making files, and especially 


| in perfecting the smaller sizes of files with 


the view of supplying the American market 
in competition with the foreign product. Im 
proved machinery and perfected methods 
may in time supplant the hand-cut files to 


}some extent, but mainly on account of the 


reduction in price, yet there will always be 
a demand for the hand-cut file. Some work 
on which files are used the cost of the files 
count for little compared to the work ac- 
complished, and the man who wields the file 
is, to my mind, the best judge of its value. I 
venture that the advocate of 
machine-cut files will not claim that they are 
superior in quality to the hand-cut article, 
but that the difference in wearing qualities 


the assertion 


doesn’t compensate for the difference in cost. 
On this point the workman at the bench or 
the lathe is the best judge, especially if the 
extra cost comes out of his wages, and I find 
a general preference for the hand-cut article 
as giving the best satisfaction. 

So far as re cutting files is concerned, it 
may not pay to have machine-made files re- 
cut; but when a firm saves one-third of the 
cost of new hand-cut files by having the old 
ones re cut, and they give as good satisfac- 
tion as new ones, I don’t see how there can 
be any loss, as the old stock is still the prop- 
erty of the firm, only slightly diminished in 
weight. 

We must recognize the fact that there is as 
much difference in the quality of hand-cut 
files by the different makers as we will find 
in the files put on the market by different 
manufacturers of the machine-cut files, so 
that in speaking of both we take into account 
only the best of either class of goods. In fhe 
successful efforts of manufacturers in the 
past few years to cheapen products, the mill- 
ing and grinding machine bas played an im- 
portant part, and has supplanted to some ex- 
tent the old-time planer—the file—the special 
friend of our brethren in Great Britain, that 
Mr. James Arthur so pleasantly writes about 
in his recent article on British and American 
methods; but to whatever perfection the 
milling and grinding machine may be 
brought, they cannot do away with the use of 
files altogether, no more than they can sup- 
plant the lathe or planer; each will fit into 
its proper sphere, and the proper functions 
of each are to be determined by the growing 
intelligence of the mechanic. 

The writer may be called an old fogy for 
the views advanced, but is yet of the opinion 
that the hand-made file maker, like the 
hand made boot maker, still hold first places 
in their respective crafts,and in either case 
the machine-made article is but a clever imi- 
tation. D-DD: 


Two Experiments. 
Editor American Machinist: 

I would like to present to your readers a 
description of two experiments that I believe 
they will find very interesting. 

If iron or steel filings be corroded in a 
damp atmosphere, and this rust added a 
little at a time toa jar of diluted sulphuric 
acid, the crystalline carbon particles that 
existed in the metal unite to form large 
crystals ; these same will be of the hard 
diamond form. 

If a steel file be broken into fragments, 
the pieces annealed and placed in a glass 
jar, and over these there be placed fragments 
of charcoal carbon and other heavier than 
that to hold it down, and if the jar be now 
filled with water, and sulphuric acid added 
gradually until the metal is completely re- 
moved, it will be found that the carbon of 
the charcoal replaced the iron, and so pro- 
duced an exact copy of the file fragments ; 
this I look upon as petrified steel. 

I have specimens to show as proof, 

CHARLES WETTERER. 


Inventors and Patents Again, 
Editor American Machinist : 

In a recent issue of the AMERICAN Ma- 
CHINIST there was an article by ‘‘ A Mechanic” 
which was of great interest tome. I desire 
very much, however, to make some remarks 
upon the same subject, and from a very dif- 
ferent standpoint. At the same time I do 
not wish to enter the arena of disputation, 
nor to be deemed as one taking up the cud- 
gels for very vigorous action. 

In the first place, I want to proclaim that 
there are no such beings as impostor invent- 
ors. Granted there are robbers and thieves, 
but there it stops. Probably what was meant 
by tmpostor inventor was an inventor who 
lacks business ability or the power of mak- 
Let me quote a bit of law to 
” relating to the usefulness 

** Useful means, not frivo- 
lous or injurious to the well-being, 
policy or sound morals of society.” 
v. Lewis, 1 Mason, 182. ‘ 
an expression indicating more the wanting 


ing money. 
‘*A Mechanic, 
of an invention. 
good 


Lowell 











States have so decided, is it surprising tha 
the Patent Office should rest content that 

thing is harmless, and not scrutinize it fi 
intrinsic usefulness ? 

Without a doubt, the Patent Office of o 

country is a monument to the ineffectu 
effort of busy minds; but so surely as t! 
coral islands rest upon the minute efforts 

dead infusoria, the grandest inventions r 
somewhere upon these futilities with whi 

that department is lumbered. ‘‘ But,” si 
‘““A Mechanic,” ‘‘it doesn’t make mone, 
No, not for him. Of that we will sp: 

later. . 

Something is said of what inventors sho. 
learn. They should make special stud 
they must knock around for experien 
they must learn what not to do; they mu. 
hold themselves back; they must view th 
work as through other eyes. In other word 
they must become supernatural. Let 1 
describe you a chapter from my own expe! 
ence. Araponthe door. ‘‘ Come in!” 
tall fellow walks in, sits down a momen 
looks around 
and without a word decamps in evid 
haste. This occurs every day for a we 
Finally his errand becomes known. He hi 
invented a huge plow, to be drawn alon 
by great current aprons. With it he 
deepen the Mississippi River, and do aw: 
with the levee system. There inventi: 
genius for you; but not enough business 
Let us try again. 

Upon one of the shelves of the great mod 
room there rests a little device the size of 
large hand. It is for lifting steamers ove: 
bars and shallow places. Rings are screw: 
in the sides of the steamer, and down throug 
these are long poles, armed with 
shoes to prevent their sticking in the mud 
Pushing down upon these, the boat is raised 
up and — floats over the bar? No; hangs 
fast on stilts, 
later life became a president, and bought 
the salvation of his country with his life. | 
refer to Lincoln. Pennies are small thing 
but make dollars These “‘ fiddling ” inve: 
tions are of little use, but make progress. 

Now, one word as to the government pros 
ecuting infringements. If it does this, why 
not prosecute personal wrongs and wrongs 
to property. You kick me out of my hous 
won't pay your rent, forget that you owe n 
Oh, well, that’s a 
The prosecuting attorney will atte: 

If justice is an expensive luxury to 


in distrust, sees the office b: 


will 
is 


sell a codfish ! 


pushed 


The inventor of this device i: 


for bread and sausage. 
right. 
to that. 
the community now, what would it be then 
Rest content to invoke the law, not the law 
invoke you. Now let us consider infring: 
ments. What are they? You 
patented invention, make it, sell it. 
make money ? 
the market before I do, if you make cheape: 
than I do; if you are a better business mai 
thanlam. There you have it in a nutshell 
How did Thomas H. Edison get rich ?) Oh 
heinvents so many things—over five thousand 
in all. Not There would not hav 
been a cent out of the incandesce! 
electric lamp, had he not devised machiner) 
and methods of making it faster, cheap: 
and better than any competitor. <A success 
ful business head t 
reap the benefit of his work. 


steal my) 
Do 5 ou 
You do, if—you get upo! 


much. 


a made 


inventor must have a 

Since rule making for inventors seems in 
order, how are these? Is your inventio! 
better than some other one ? 
it cheaper ? Can you fill the market imm« 
diately ? If so, employ a good attorney 
work away, and succeed, For an inventio! 
that will stand the above test, I'll get the 


Can you mak: 


patent without charge, I am so confiden 
that the inventor would succeed and rewar 
me out of the fullness of his heart. 

A LAWYER. 

The Link Motion and Compressor, 
Editor American Machinist : 

In Link Motion 
published in the AMERICAN MACHINIST ot! 
Nov. 10th, I complained of the excessive 
compression in the cylinder and the smal) 


my communication on 





port opening an engine has while cutting of! 


Useful,” then, is | early in the stroke with link motion. 


The best place to see the bad results of tox 
of harmful qualities than the possession of much compression and small port opening is 
great utility. 


When courts of the United in the engine room of a steamboat propelled 
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by ascrew. On different occasions I have 
een the double engine of a Chautauqua Lake 
ingle screw steamer linked up toa short cut 
off with the throttle wide open, and each 
time the engine would fall to slow bell 
speed. 

In the case of a locomotive being worked 
it an early cut-off pulling a train, the mo- 
nentum of the irain helps to overcome the 
resistance caused by excessive compression 
in the cylinders. But where a 
‘tally submerged the momentum of the 
crew is of very little consequence, and no 
help to the engine to overcome the resist 


screw is 


nce caused by excessive compression, and in 
onsequence slow speed is the result of cut- 
ting off early with the link. While running 
low the contracted port opening is of suf 
icient area to admit steam of a good pressure 
while the piston speed is low in the case of 
the marine engine choked by compression 
linked up to a short cut-off, but where the 
piston speed is high a liberal port opening 
ind drop cut-off is necessary to produce an 
indicator diagram that would show the steam 
line nearly parallel to the atmospheric line. 

In the ‘‘ What you want to know column” 
of the Locomotive Engineering, 4 knowledge 
seeker asks why an engine is call- 
ed, ‘‘out of gear,” when the re- 
verse lever is in the center notch ? 
The paper, in answering the 
question, says an engine is ‘‘out 
of gear”? when the reverse lever is 
in the center notch, because the 
engine will move neithér forward 
nor backward with the links sus- 
pended in that position. 

There is a certain railroad that 
has freight engines of the con- 
solidation type with 21” cylinders 
ind 24” piston stroke; the valve 
vear of these engines is very short, 
consequently the mid-gear lead 
opening is a shade over three- 
cighths of aninch. I have ridden 
on one of these engines pulling 
twenty-five loaded cars and on the 
fastest freight run on the road, 
and where the road was level the 
engineer would cut her back into 
the center notch and she made the 
time as easy as if working one 
notch abead of center ; the throttle 
was wide open, the exhaust sound- 
ed all right, as though the cut-off 
was equal all around. I don’t 
mean to say that an engine will 
start from a state of rest with the 
lever in the center notch. I paid 
particular attention while the en- 
vine was in the shop to see that the 
noteh marked for the center notch 
was really the center notch. 

HARRY CORNELL. 


Conical Cam Rollers. 
Editor American Machinist: 

[note what Mr. Durfee says about cam 
rollers in the November 10 issue. He has 
evidently never examined Mr. Rose’s ‘* Mod- 
ern Machine Shop Practice” very closely, 
for the conical roller is noticed there on page 
84 of Vol. 1. The conical roller, it seems to 
ine, would have some end thrust on its stud, 
which the cylindrical roller would not, and 
is Mr. Durfee’s drawing shows the shoulder 
en the conical roller to be about as great in 
diameter as the cylindrical roller itself, the 
idvantage of the conical form would appear 
to be that it eliminates sliding friction from 
the groove, and introduces it at the shoulder. 
\lso any wear of the parts that allowed the 
roller and cam shaft further apart 
would alter the effective throw of the cam, 
ind this, to my way of thinking, would 
ibout offset the alleged tendency on the part 
f the cylindrical roller and its cam to be 


to get 


mutually destructive.” 
WALTER GRIBBEN, 


Gears for Threading Worms, 
} itor American Machinist: 
Walter Gribben, in your issue of Septem 
ber 29, refers to cutting worms to run with 
ears sized by diametral pitch, In such a 
ise we usually select gears, if possible, to 


cut something closely approximate. 


Many modern lathes are now arranged for 
compounding, and any such lathe will do it 
very well, for by using the compound pair 
28-44 with thg usual change gears, any di- 
ametral pitch may be cut with a constant 
error of .0004” per inch of length, which 
may be considered correct, practically. In 
cutting any diametral pitch it is merely 
necessary to arrange the lathe for twice the 
pitch in threads per inch, using the above 
compound; thus, to cut 12 diametral pitch 
use gears for six threads per inch, increased 
by the above compound; the change gears 
usually provided for lathes 14” or 16” swing 
will cut all the regular diametral pitches 
from 4 to 24 inclusive, which covers most 
cases in actual practice. S. WRENCH. 

Blue-printing, 
Editor American Machinist : 

In one of the back numbers of the above 
paper we noticed, in your ‘‘ Question and 
Answer Column,” an answer that you gave 
to a subscriber who had complained about 
being unable to get satisfactory blue-prints 
from the formula that you gave in your 
paper. Your answer to him was that if he 


had carefully followed the directions which 


Fig. 1. 


using it, he came to the conclusion that the 
trouble which he had first experienced origi- 
nated in the citrate ammonia of iron, and it 
had been allowed to become old and stale 
before using. 

The writer has also noticed a number of 
short letters respecting tracing ink being de- 
stroyed by flies after it had been put on the 
tracings. 

We use Higgins’ prepared ink, and before 
using we mix with it a few drops of ox gall. 
We have used this preparation for quite a 
while on our tracing work, and have never 
been careful about 
during the day, and have noticed that the 
flies do not trouble them when the ink is 
thus prepared. A. H. Nourse. 


covering the tracings 


Models of Locomotives. 
Editor American Machinist : 

Referring to your issue of 10th inst., we 
note letter from T. C., of Detroit, Mich., re- 
garding small locomotive. 

We have complete patterns for two sizes— 
one 24’ in length when finished, and the 
other 48”. They are both for modern design 
of engines, and possibly we might help your 
correspondent to get what he wishes. 

















‘that each succeeding 





tooth, so that this movement is positive. 
And it makes no difference whether the 
shaft and levere be rotated continuously, or 
given an oscillating motion with tie lever 
above or below the shaft, the Counting goes 
on the same; one revolution or one oscilla- 
tion advancing the first wheel one figure. 
Motion is transmitted from this first wheel 
to the second by means of the small pinion 
seen at the rightof Figs. 8 and 5, This pin- 
ion, though made of asinzle piece of steel, is 
in reality in two parts, one of which is an in- 
terrupted pinion which is arranged to be 
turned one-third of a revolution by the en 
of the three teeth seen on the 
wheel, Fig. 4, which is riveted to the left of 
each counting wheel. During the rest of the 
revolution of the wheel, Fig. 4, the pinion is 
held still by the blank portion of the wheel 


gagement 


entering one of the three openings in the 
pinion, this being an application of the prin- 
ciple of the Geneva stop motion. One- 
third of a revolution of the pinion moves 
the next counting wheel one tenth of a revo- 
lution. 

All the wheels are alike, and are connected 
by pinions which are alike, the result being 
wheel is turned one- 
tenth of a revolution by a com 
plete revolution of the wheel to the 
right of it. With six wheels 
1,000,000 are counted, and the 
figures are placed close together, 
making it easy to read and difficult 
to tamper with. The lever e, the 
pawl //, the ratchet wheel, and all 
the gears and pinions are made of 
steel, the pawl ratchet and lever 
hardened, so that it may be ex- 
pected to be durable and reliable 
in action. 

As to capacity to count at com- 
paratively high speeds, it is only 
necessary to say that a representa- 
tive of this journal timed one of 
them waich was run by holding 
the shaft in a drill chuck and driv- 
ing it in a speed lathe, 
at the rate of 2,000 


It counted 
revolutions 
per minute, and ran continuously, 


without apparent effort, at 1,500 
revolutions. It is made in two 
sizes, and, where desired, is fur- 


nished with a set back attachment, 
which, by the movement of a 
lever, sets all the wheels at zero. 
The manufacturers are The Davids 
Machine Works, 129 Worth street, 
New York City. 


oe 











Fiy. 2. 


A New RevouvuTion CouNTER. 


|you had given you could not understand 
| why they had not turned out well. 

Probably, from some experience which the 
writer has had, he could explain the matter 
a little more clearly. 

At one time the writer experienced a great 
deal of difficulty with his blue-print prepara- 
tion, which instituted an inquiry into the 
cause, 

At first he thought the trouble originated 
with the potash, but after trying three or 
four different samples he found that the 
trouble was not there. 

He then commenced to experiment with 
citrate ammonia of iron, and discovered aftcr 
a few experiments that the trouble came 
from that. He then sought to find out 
whether it was because the citrate ammonia 
of iron was old, or whether it had been 

burnt in the making, or whether it was on 
account of different qualities. After using 
all the care it was possible to exercise in 
preparing it, he found that the iron part 
He then called upon a friend who 
uses a great deal, and obtained a sample 
from him. 
isfactory. 


was old. 


This was tried, and proved. sat- 
He then purchased some of the 
same brand which he used, and prepared it 
for use, and allowed it to stand about a week 
or ten days, and found that it worked exactly 
as did the iron from 
originated, and he also discovered that it 
had contracted mold 


After a few other experiments, and con 


sultation with friends who were constantly 


which my trouble 


The small size we think we can furnish 
for about $60, as he mentions. 
JAMES BeaGs & Co. 
9 Dey street, New York. 
-_ —— 
A New Revolution Counter. 


We present with this, engravings showing 
the general appearance and construction of 
a new revolution counter which has some 
novel features, among these the ability to 
count revolutions at much higher speeds than 
usual, 

The counting wheels are placed loosely 
upon a shaft which passes from end to end 
through the counter, these wheels and the 
pinions by which they are moved being in- 
closed within a cylinder which can be turned 
to any one of three different positions in the 
frame, so that the reading point may be on 
top, as shown in the perspective cut, or it may 
be at either side, as is most convenient, and 
the change from one to the other is made by 
simply removing and inserting one screw. 

Fig. 2 gives a sectional view of the coun- 
ter, showing the lever and pawl by which 
The short 
in section) which 


the first wheel is moved. lever e 


is upon a sbaft (shown 
passes through and projects at both sides of 
the machine, so that it may be connected 
and operated at either side. The lever e 
works within the opening in the pawl JZ/, 
which is so formed that it moves the ratchet 
wheel one tooth at each oscillation and pre 


vents it from being moved more than one 


World's Columbian 


tion. 


Ex posi- 


been closed for 
belts which will be used 


Contracts have recently 
five of the six 72 
to drive the six belt-driven Westinghouse 
They 
are all loaned to the Exposition Company by 
their manufacturers, free of cost. 


10,000 incandescent light dynamos. 


A unique feature of the power plant will 
be the driving of two of the large Westing- 
house dynamos in tandem from the thirty- 
fect fly-wheel of the 2,000 h. p. Allis engine. 
Both belts are 72 
about 149 feet 
186 feet. 
from the 


wide; the under one is 


long and the upper one 
These two belts and the one 


Fraser & Chalmer 1,000 h. p. 


engine are furnished by the Page Belting 
Co. W. D. Allen & Co. furnish the belt 
on the 1,000 h. p. Buckeye, and Schieren 


X Co, that on the McIntosh X 
engine 


Work is being pushed night 


Seymour 


ind day on 
the foundations for engines, and it is hoped 
that those for engines in the lighting plant 


will be completed by the first week in De- 


cember. It is also expected that the boilers 
will be almost completely erected by that 
time 

The main power headers are being put in 
place. These headers are seven in number, 
are 386 inches in diameter, and constructed 
of ;-inch boiler steel They have anaggre 
gate length of 750 feet, extending the entire 


length of the boiler house and boiler house 
annex. The adjacent sections are connected 
by 10° equalizing pipes, which are arranged 


to take up the expansion 
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The Danforth Case. 


Last week we said that we should have 
something more to say regarding the decis- 
ion of the Secretary of the Navy in the 
case of engineer Danforth, who was pun- 
ished for declining to leave the engine room 
at a time when he was in charge of it, 
answer to a message from the officer of ne 
deck. But, after all, know that 
there is much more to say in addition to what 
has been said, and ex engineers who have 
had experience in the navy say that our 
remarks of last week hit the nail on the head, 
and really indicate the source of all the 
difficulty. 

It is morally certain, however, that sooner 
or later there will be serious trouble from 


we do not 


the fact that any young ensign who may 
happen to be officer of the deck, and 


anxious to display the ‘‘little brief author- 
ity” with which he is clothed as the repre- 
sentative of the captain, may at any time, 
and regardless of consequences, send for-any 
man in the engineer department of a vessel, 
and have him removed from a station as- 
signed to him by the engineer in charge 
without the knowledge of that engineer, and 
may even demand that the engineer himself 
shall appear on deck at once in response to 
his order, regardless of his duties in the 
engine room, Naval surgeons are also sub- 
ject to the annoyance of petty authority and 
red tape, and some are reported as inquiring 
if this decision in the Danforth case does 
not mean that, if they should happen to be 
in the midst of an important surgical opera- 
tion when an order reached them to appear 
on deck, they should immediately drop their 
instruments and go, and perhaps allow the 
patient to bleed to death. That is really 
what the decision does seem to mean, though, 
of course, there can be no doubt what any 
surgeon worthy of the name would do under 
such circumstances ; while unfortunately 
there can be little doubt but that there are 
officers in the navy who would insist upon 
his being punished for refusing to leave his 
work at such a time. 

In spite of all naval rules and customs to 
the contrary, we say that the officer of the 
deck who ordered the removal of the ma- 
chinist Dunlop from the engine room while 
on duty, without notifying the engineer on 
watch, was entirely wrong by every principle 
of courtesy and ethics, and that his ordering 
the engineer officer who was on duty to 
appear before him on deck, regardless of the 
fact that speaking tubes, and every other 
needed means of communication with him, 
were at hand, was so certainly wrong as to 
almost place it beyond the pale of discussion 
by reasonable men, especially those who 
know anything of the duties of an engineer. 
We also hope and believe that this matter 
will not rest here nor anywhere short of 
ruling, or, if need be, a law of Congress, 
which shall compel a recognition of the fact 
that men cannot be reasonably held respon 
sible for that which they cannot control, and 
that engineer officers of the navy, who are 
held responsible for the steam plant, should 
have authority over it, 
essary to its 


at least so far as nec- 
successful working, without 
interference. 

Secretary Tracy by his decision, and by 
his taking pains to say that, were it not for 
the youth of Danforth, he would have di- 
rected even a more severe sentence against 
him, has shown simply that he has been 
dominated entirely by the influence of the 
line officers by whom he is surrounded. No 
such decision could possibly have been ren- 
dered by a man who had allowed himself to 
look upon the other side of the matter. It is 
a shame and a disgrace that in this country, 
which pretends to have a special regard for 
the mechanic, and in its navy, which owes 
so much of its glory to engineers, such an 
utterly unreasonable and unjust performance 
as this should be possible. 

——eapoe——__—_ 
Soldering and Polishing Aluminum. 


Following the publication in our columns 
of the abstract of Mr. Alfred E. Hunt’s 
paper on aluminum (issue of Nov. 3), we re- 
ceived numerous inquiries for particulars 





regarding the methods of soldering and 
polishing referred to in the paper. An item 
has been going the rounds of the press to the 
effect that chloride of silver sprinkled on the 
surfaces to be soldered, and“melted down, 
enables aluminum to be readily soldered. 
We wrote to Mr. Hunt, asking him if he had 
n| experience with this, and also for particulars 
regarding the solder to which he referred in 
his paper. In his reply he says: 

‘‘Regarding solder, the one about which 
you ask is the Page-Anderson solder, of 
Waterbury, Conn. Wm. H. Pierce, at- 
torney, Waterbury, Conn., represents them. 
Chloride of silver does aid in the flow of 
the solder, does give a stout joint, but does 
not work as satisfactorily as we could wish, 
and is an expensive salt to use. We havea 
different solder, and we think a better one, 
and a better method of using it. This we 
are now trying to obtain a patent for, and 
therefore you can understand that it would 
not be wise for us to write you about it just 
now. As soon as we are able to doso, I 
will gladly give you what information I 
can.” 

We then wrote to Mr. Pierce, and received 
from him the following reply: 

‘*In the matter of the Page-Anderson proc- 
ess of soldering aluminum, about which you 
inquire, I can say that a U.S. and 12 foreign 
patents were taken out, but that up to the 
present time the process has not proven 
satisfactory, entirely, on account of the fact 
that its operation is not even ; sometimes the 
results are good, all right, and then again 
the flux eats the metal, and the seam does 
not hold. Inventors still experimenting to 
overcome this. I doubt if the metal is ever 
successfully soldered.” 

In regard to polishing aluminum, Mr. 
Hunt informs us that the material referred 
to is known as ‘‘ Almeta,” and tbat it may 
be obtained of Hunt & Clapp, No. 95 Fifth 
avenue, Pittsburgh, Pa. This, no doubt, 
will seem like a good deal of a free ad 
vertisement, but it replies to so many in- 
quiries from our readers that we know we 
are doing them a service by its publication. 

—— 
Nickel Steel in Machinery. 


The success which has attended the use of 
“nickel steel” for armor plates has led 
Commodore Melville to consider the prac- 
ticability of using it for parts of the engines 
and boilers of naval vessels. Its tensile 
strength of 90,000 pounds per square inch, 
as compared with 60,000 to 65,000 pounds 
for ordinary steel, and with an elongation 
practically the same, would make it seem as 
though the use of such a steel ought to give 
very great advantages where it is important 
to get the highest possible power out of the 
lightest possible machinery. For a boiler 
shell, for instance, which, with the ordinary 
‘arbon steel, must be 14” thick, if made of 
nickel steel it may be 1” thick, and yet have 
equal strength, thus securing a very im 
portant reduction in weight. For propeller 
shafts, too, it ought to permit a considerable 
reduction in weight, and we understand that 
it is for this purpose that it is to be tried 
part of the motive machinery of a naval 
vessel, Commodore Melville having ordered 
sections of shafts made ef it for use in two 
of the new vessels. If these prove satis- 
factory, as it is believed they will, then it is 
probable that it will be tried in the con- 
struction of engines and boilers, and may 
lead to important results in this and other 
kinds of machinery. 

Bl 

A case in which competition seems to be 
working well in the interest of the public 
is seen in the contest between the Pennsy] 
vania Railroad and the Bound Brook, or 


‘Royal Blue Line,” for passenger traftic 
between New York and Washington. Each 


road seems to be doing its level best to re- 
duce the time, the last reduction by the 
‘*Blue Line” to five hours having caused 
the Pennsylvania to improve its track in 
various ways, and prepare to do it in less, 
the intention being, it is reported, to make 
the run in four and a half hours. The run 
from New York to Philadelphia, 90 miles, 


wil] be made in 90 minutes, and the distance | 








from there to Washington at the rate of 50 
miles an hour. In this connection it may 
be interesting to note that when the ‘‘ Blu 
Line” fast train was put on, some men 
prominent in the mechanical department of 
the line, and who probably knew all about 
it, declared that it would be entirely prac 
ticable to reduce the time between Phila 


delphia and Washington by 25 minutes 
Another good result of the competition i- 


that there is now ‘‘no extra fare charged for 
fast time ” on either road. 
ee 

General surprise is manifested at the ck 
cision of the trunk line presidents to charg, 
full fare for passengers from New York 
during the World’s Fair, on all except wh: 
are now the phenomenally slow trains, but 
at the same time, it is pretty well understood 
that the rates fixed at the recent meeting ar 
very likely to be slashed all to pieces befor: 
the summer is over, and it is our opinion 
that none of our foreign friends, nor thos 
living in this part of the country, need to giv: 
up their preparations to visit the Fair on 
account of the threatened high railroad 
fares 

se 

We have had a large number of inquiries 
as to the standing of the ‘‘ Correspondenc: 
School of Mechanics,” of Scranton, Pa. We 
cannot vouch for the character of this school 
from personal observation, but we did be 
lieve, and still believe, that it is a genuine, 
squarely-conducted institution. This belief 
comes trom considerable inquiry on our 
part, and from the eminent names of men 
who are apparently willing that their names 
be used in away to help the institution. 
More than this we cannot say. 





ge 

Mr. Julius Kraus, who was formerly with 
the Niles Tool Works at Hamilton, but for 
a few years past has been in charge of the 
planer work at the Cooke Locomotive 
Works, Paterson, has returned to the Niles 
Works and is in charge of what is known as 
the ‘‘East shop” there. 

Sa eee 

The sixty-fourth meeting of the American 
Institute of Mining Engineers will be held in 
Montreal, Canada, beginning on 
evening, February 21. 


Tuesday 





ONS an AND 
()if5 Fs uERs 


ia stions a rare interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(529) J. K., Gladstone, Mich., writes: 
Please give me the process for bluing gun 
barrels and other parts of guns. A.— This 
process is described by B. F. Spalding, in 
our issue of October 2, 1890. 


(530) J. A. B., Berlin Falls, N. H 
Kindly inform me if 
School of Mechanics is 
it reliable ? A.—Investigations previously 
made by us lead us to believe that this is a 
good and reliable institution. 


(531) E W., Toronto, Can., asks: Can a 
broken piece of cast-iron be brazed and 
made strong again, and if so, howis it done ? 
A.—It is doubtful if itcan be made as strong 
as it was originally, but it may be brazed 
much the same as other brazing is done, by 
using ‘‘ spelter solder,” cleaning the surfaces 
and heating while bound toge ther. 


(582) P. R. M., New Orleans, La., writes: 
Be kind enough to state just what is meant 
by squaring a circle. A,—By squaring a 
circle is meant to find the side of a square 
whose area is equal to that of the circle, but 
since it is impossible to compute the area of 
a circle exactly, it is also impossible to find 
the side of a testi square, 


(533) B. F. 8., San Francisco, Cal., writes : 
Please weg me through the columns of 
your paper, what is the best composition for 
removing scale from a boiler, .A.—Kero- 
sine oil has been used with excellent results. 
2. Which is the best cylinder oil to use where 





, Writes : 
the Correspondence 
a good thing, and is 


| the oil from the exhaust goes into the feed 


water and is then forced into the boiler ? 


th 


~~ of ob ote te met 








DECEMBER 8, 1892 


AMERICAN 





MACHINIST 


9 











A.—Only mineral oils should be used for 
lubricating the: cylinders ; there are special 
brands prepared for this purpose. 


(584) M. J. K., Troy, N. Y., writes: My 
brother is making some copper castings for 
electrical purposes, and he finds it difficult to 
make them sound; that is, there are little pin- 
holes, or air-holes in them when finished in 
the lathe. How cun the difficulty be over- 

ye? A.—Pure copper will not cast with- 
out honeycombing. If the molds are made 
in green sand, add 14 pounds of zinc, used 
is a flux, to every 100 pounds of copper. 
fhis will cause the trouble to cease. 


(5385) L. W., Scottdale, Pa., writes: I 
notice that in keying a crank disk of a steam 
engine to the shaft some builders drive the 
key through the counterbalance, while other 
builders cut the keyway through the crank. 
Please inform us which is the best way of 
keying the disk to the shaft, and thereby 
settle a dispute. A.—Keyways will always 
weaken the disk more or less, and since that 
part of it which acts as a counterbalance is 
the strongest part, we prefer to cut the key- 
way through the counterbalance. 


(536) L. M., Detroit, Mich., writes: In 
your issue of November 10, Question 476, T. 
C. wants to know where he can get a work- 
ing model of a locomotive. I have one, and 
if you will give me the address of the person 
purchasing or wanting to purchase one, you 
will oblige A.—AlIl questions sent to us 
are considered as confidential matter, and 
therefore we cannot give the address of the 
correspondent. Should you wish to enter 
into correspondence with any one, send your 
letter to us, and we shall take pleasure in 
forwarding it; this will give the person ad 
dressed the option of revealing his identity. 


(587) A. M., Louisville, Ky., writes: Please 
vive me through your valuable paper some 
information as to the modern methods of 
molding life-size statues in bronze. In what 
position is the statue when the bronze is 
being poured into the mold? and how are 
the cores supported and kept in position in 
the mold ? Can you describe the process of 
molding and casting the statue of Henry 
Ward Beecher, which was cast in New York? 
A.—The business is a very exclusive one 
What has been published on this subject is 
very meager and uncertain, and therefore 
apt to be misleading. We expect to publish 
a paper on this subject before long. 


(588) D. K. E, Plainfield, N. J., writes: 
I wish you would inform me through your 
paper whether there is any place in New 
York City where a person can learn the 
machinist trade by working nights. A.—We 
do not know of such a place. The best way 
to learn the trade is to work in a regular 
machine shop under instructions or as an ap 
prentice. We should prefer a machine shop 
in which considerable jobbing work is done. 
2. Also please inform me if there are any 
books written which treat on printing 
presses, A.—F. J. F. Wilson has published 
two works on printing machinery. They are 
English works, and can be obtained from 
any dealer in scientific publications. 


(539) F. H. M., Brooklyn, N. Y., writes : 
Kindly inform me how paper car wheels 
compare with cast-iron ones in regard to 
tensile and compressive strength. .A.—For 
all practical purposes it may be assumed 
that there is no difference in the tensile 
and compressive strength of paper wheels and 
cast-iron ones. 2. Can they be worked, that 
is, planed, drilled, and turaed, as metals 
are? A,- You seem to have a wrong im- 
pression of the construction of paper wheels. 
Chere is nothing but metal exposed which 
needs to be turned, drilled, etc. 3. Is their 
conductivity of heat known ? A.—Not that 
we are aware of. 4. Is there any literature 
on the subject? A.—We have seen none. 
5. How could I obtain some of the material 
to experiment on? A.—You may probably 
get some by writing to the manufacturers, 
Allen Paper Car Wheel Co., Chicago, IIl. 


(540) W. F., Warren, Pa., writes: Kindly 
inform us if there is any mixture of sand, 
or any preparation with which to coat 
dry sand cores to keep them from getting 
damp after being placed inthe mold? We 
have to use a great number of small cores, 
and cast but two or three times a week, and 
we find if we leave the cores in the mold over 
twenty-four hours that they get damp and 
blow. A.—Use the following core sand 
mixture: Mix thoroughly, when dry, half 
and half river sand and fire sand, sift through 
a fine sieve ; then to 15 paris of mixed sands 
add 1 part of resin, 4 part of flour, and mix 
with weak molasses water. This mixture is 
taken from ‘‘ The Iron Founder,” by Simp- 
son Bolland, an excellent book to refer to for 
all kinds of foundry matters. To the fore 
going mixture may be added 1 part of saw- 
dust to ten parts of mixed sands. This addi- 
tion will be required only when the cores 
must lay in the molds several days, 


(541) H. A., , N. J., writes: I wish 
you would settle a dispute relating to the 
following subject: We have two boilers 
standing parallel to each other; we have also 





boilers, say at the left side. The boilers are 
connected by a 5-inch pipe because the steam 
pipe of each engine is 5 inches in diameter. 
A horizontal pipe 7 inches diameter leads 
from the left-hand side boiler to the engine 
placed furthest from this boiler, and from 
this pipe a vertical 5 inch pipe leads to each 
engine. Now please inform us of the use of 
keeping the horizontal pipe 7 inches in 
diameter after it has passed the first engine. 
Would not a pipe 5 inches in diameter give 
as good results? A.—Theoretically the 7 
inch pipe could be reduced to 5 inches after 
it has passed the first engine, and even from 
a practical standpoint a 5-inch pipe from one 
engine tothe other will give the same results 
as the 7-inch one, provided there is plenty 
of steam space in the boilers; but if this 
steam space is comparatively small we 
should prefer the 7-inch pipe to continue to 
the last engine, so as to reduce the velocity 
of the steam in this pipe, and avoid as much 
as possible the raising of water out of the 
boilers. We should also prefer to connect 
the two boilers by a 7-inch pipe, so that in 
case of repairs both engines could be run 
from one boiler. 





(542) Western , writes: The plant I 
am running consists of one 12x22x24-inch 
compound engine, and a number of smaller, 
simple auxiliary engines. The main engine 
is of the jet condensing type, with air-pump 
and feed-pump attached toit. The firm is 
talking of putting in an independent con- 
denser and turning all the exhaust but that 
from the main engine into it. Considering 
that the main engine will give a sufficient 
amountof feed water, would it not be econom- 
ical to put inan open heater and an econo- 
mizer? We have two marine boilers con- 
nected into one stack. The temperature of 
the water due to condensation ranges from 
110 to 125 degrees. It carries a great deal of 
lime and vegetable matter. So far, I have 
had no experience with either economizer 
or open heater, but I believe they will save 
fuel, and they will not require much atten 
tion. A—The heater will save a small 
amount of fuel, but this saving may be off- 
set by the extra cost of attendance due to the 
additional appliances. Whether there will 
be a gain in using an economizer will de- 
pend on the temperature of the gases enter- 
ing into the chimney. Your data is very 
meager, but from what you have given we 
ure inclined tu believe that the plant is very 
well arranged, and it is doubtful whether 
the gain obtained by the use of heater and 
economizer will pay for the expense in put- 
ting them in, and the extra attendance in- 
curred. 2. Would the pump work when 
the water at the suction has a temperature 
of 180 degrees? A.—Yes, provided the 
pump is placed low enough so that water 
can flow into it. 


(5438) W. S. H., Morgantown, W. Va., 
asks: What is the horse-power of an 18-inch 
double belt running under the following 
conditions: Diameter of driving pulley, 7 
feet; diameter of driven pulley, 3 feet; speed 
of driving pulley, 158 revolutions per min- 
ute; distance between centers, 17 feet 9 
inches. The driven pulley is made of wood. 
Please give rule for computing the horse- 
power of belts. A.—The belt should trans- 
mit under the given conditions 142 horse- 
power. The following formula for comput- 
ing the horse-power which a double belt will 
transmit may be used: 

- - D Oe x W 

1,925 

in which 77 denotes the horse power; D the 
diameter of the pulley in inches; & the 
revolutions per minute, and W the width of 
belt in inches. This rule will not apply in 
all cases; circumstances and conditions will 
modity it. For belts, however, running un- 
der tavorable conditions, the foregoing rule 
may be regarded as safe and reliable. Of 
course the above applies to open belts and 
the pulleys over which the belt runs, equal 
in diameter, or nearly so, making the arcs of 
contact nearly equal to the semi-circumfer- 
ence, as we find them to be in the given ex- 
ample. When the diameters of pulleys and 
position is such as to reduce are of contact 
very much then determine the arc of contact 
of the small pulley. When this are is } of 
the circumference divide the horse-power, as 
obtained by the foregoing rule, by 2.21, and 
for other ares of covtact use the following 
divisors: For ,% of the circumference, 1.72; 
for 4, 1.6; for #, 1.4; for $,, 1.24; for 4, 
1.17. 2. The wooden pulley keeps up a con- 
stant humming noise and makes the house 
tremble. Is there any way to remedy this ? 
A.—The pulley is probably out of balance; 
if so the remedy is evident. 3. I am build 
ing a small engine, 14x3 inches, speed 300 
revolutions per minute. What should be the 
size of the steam ports, exhaust port, inside 
and outside lap of valve and travel of valve’? 
A.—In small engines of this kind the small- 
est steam ports that can be cast, so as to in- 
sure a good casting, are generally large 
enough. Weshould make the steam ports 
4inch long, 4 inch wide, exhaust ports 4x4 
inch; outside lap, 4inch; inside lap, just 
sufficient to insure the steam ports being 
covered when the valve is in the central po 


much oil should I use in a 14x20-inch cylin- 
der during a run of 15 hours, the engine 
making about 158 revolutions per minute? 
A.—From one-half to one pint. 5. Linclose 
a circular of an indicator. Is this instrument 
reliable and will it do all that is claimed for it 
by the manufacturers? This question is, of 
course, strictly confidential. 4 —We never 
give preference, either privately or through 
our columns, to any make of indicator, ma 
chine or device. 


5 oe i 
Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 


line. Copy should be sent to reach us not later tha: 
Saturday morning Jor the ensuing week’. tssue. 




















Philadelpbians please note, Grant, page 20. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Forming Lathes, Mer. Mach.Too! Co., Meriden, Ct 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
$10 Countershafts. A.D Pentz, Elizabeth, N. J. 
Tool Holder: Armstrong Bros. Tool Co., Chicago. 
New lists of cutters. Brown & Sharpe. 
“Bradlev’s Power Hammers, the best in th 
world.” 20 sizes. Bradley & Co, Syracuse, N. Y 
Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, I]., manufacturers. 
Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells. 8 Spruce St., New York 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. J. 
Davis Key-Seating Machines y+ in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box. with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.,.N.Y. 
S. A. Smith, 23 S. Canal St.. Chieago, Nl., is agent 
for Standard Tool Co.’s Twist Drills. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O 
Castings for small and medium-sized vertical en- 
gines. Humphrey’s Foundry. Bellefontaine, Ohio 
Clayton Air Compressor Works, 43 Dey St., N. Y. 
Compressors for experim'ts to 300 Ibs. pressure, $50. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus 
air pumps, acid blowers, filter press pumps, etc. 
“Shapers (Double Triple Quick Stroke ’’) 
Trade Mark. 
Gould & Eberhardt, Newark, N. J. 
Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 
For best Return Steam Traps, Pressure Regula 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W.13th St., N. Y. Send for des’n. 
For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 
Canal and Washington Sts., Chicago, Tl. 
Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York. are putting on the market 
a new alarm speed indicator. Send for circulars. 
We electrotype illustrations and advertisements 
for manufacturers. Prompt and thorough service. 
Send for estimates. A. Mugtord, Hartford, Conn 
Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears. 
Gould & Eberhardt, Newark, N. J. 


S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. 8S. A. Smith 
23S. Canal Street, Chicago, Ill., Western Agent. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
81 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 


oun. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and equip 
ment well adapted for Heavy Steamship Repairs. 


“Binders”? for the AMERICAN MACHINIST. Two 
styles—the ‘“* Common Sense," as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations frem the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
<> 


Meeting of the A. S. M. E. 





(Concluded from page 5.) 


from the Auditorium Building in Chicago, 
called the Art Memorial Building. This 
building, in respect of auditorium rooms and 
other features, was admirably adapted to the 
purpose, and the first session would include 
all sections meeting together, at 10 a. M., July 
31, 1893. 
also include all sections, the various sections 
being left to arrange for their separate meet 

the building 
The papers read and subjects dis 


The last session, Aug. 5, would 


ings in same between these 
dates, 
cussed by the various sections would be left 
to those sections, and each would publish 
its proceedings in the usual way, with such 
other matter pertaining to the Congress as it 


might see fit. 


Fair Commission, and the books sold at cost 








two steam engines placed at one side of the 


sition; travel of valve, inch, 4. How 


i6 





The entire proceedings of the 
Congress would be published by the World’s 





A building for an engineering headquar- 
ters had secured. It is situated 
near the auditorium building and the most 


also been 


direct lines of transportation to the Exposi- 
tion grounds, and will be made use of for 
committee work, minor meetings and recep- 
tions, and any other purposes calculated to 
advance the interests or enhance the comfort 
all lands. 


Men are to be always here who could con 


and enjoyment of engineers of 
verse with visitors in any language. 


A communication was presented from 
the Piqua Rolling Mill Co., which referred to 
the old and ever-exasperating matter of the 
confusion existing in wire and shect metal 
gauges. This firm proposed a new gauge, 
and stated that efforts were in contemplation 
for securing its indorsement by Congress as 
the U.S. Standard. 
the proposed gauge sizes were distributed, 


Printed tables showing 


and showed many of the familiar features 
existing in gauges now used; @. e., the first 


number on tbe list is (000000, though in 
this case this was the largest wire and 


thickest sheet, (.5',) instead of the smallest, 
The reason for going so far below unity for 
the first number on the list, which led to its 
adoption in the old gauge, being entirely 
wanting in this, 
being discoverable for it. 


and no reason whatever 


gly 
objected to by some of the members who are 


Though this gauge and table were stro1 


much devoted to what they are pleased to 
term the natural method of division. as op- 
it 
though it ought to meet their views in part, 

the different 
numbers varying, first by then as the 
a; and ;4,”". At this 
point a strange departure from this method 


posed to the decimal, would seem as 


the variations in sizes between 
‘y 
33 


sizes grow smaller by 


of bisection takes place, and sizes vary by 
1 


ri0 > wh0 > who > reso > and finally by sseq’, 
some of the decimal fractions resulting from 
this being .0708125 ', 01093875” ,.00859875, and 
006640625 
to be that this scheme of a gauge, if pushed, 
might possibly result in introducing it: suffi- 


ciently to further increase the already exist 


The general opinion seemed 


ing confusion on the subject, but could by 
no possibility result in the least benefit in any 
way. After some discussion the president 
was authorized to appoint a committee to in- 
vestigate the matter of gauges and report 
upon it at a future meeting. 

At the conclusion of 
presentation and discussion of professional 


this discussion the 


papers was taken up, the first paper presented 
being that of Mr. F. H. Daniels, on an Inter- 
esting Boiler Explosion. This paper excited 
so much interest and caused so much discus- 
sion that, although three other papers were to 
be presented, the time was all taken up by 
this one. Indeed, the discussion took such a 
wide field, and so many causes were brought 
forward for such an explosion, that a promi- 
nent member, interested in boilers, of course, 


but more interested in fine tool work and 
large telescopes, remarked to the writer that 
believed he should go home and throw 


he 
out the boiler from his shop and turn the 
engine by hand. The substance of this dis- 
cussion we shall publish with the paper soon. 

Wednesday afternoon was left free, and 
many of the members spent it at the house in 
social intercourse, to which, as previously 
the 
rcecption being given at ‘‘Sherry’s,” 


announced, evening was given up, a 
d7th 
street and Fifth ave., which was largely 
attended and evidently very much enjoyed, 
many of the California excursionists of last 
spring meeting here for the first time since 
the breaking up of the party at San Fran- 
cisco, 

At the close of Thursday morning’s session 
the 
promptu reception tendered to one of the first 
Mr. Thos. F. Row 
land, who for various reasons had been una 


Mr. 
Holloway introduced Mr. Rowland in very 


a pleasant incident occurred in im 


members of the society, 
ble to attend a meeting for some years. 
complimentary terms, referring to his serv- 


‘* Monitor,” 
the members rose to their feet as Mr. Row 


ices as the builder of the and 


land was escorted to the platform by Prof. 
Thurston, who saw service in the navy as an 





of publication, 
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engineer during the war; and at the plat- 
form they were received by President Loring, 
who had a good deal of the same experience. 
Mr. Rowland was urged to give some remi- 
niscences of the building of the ‘‘ Monitor,” 
but declined, saying there was nothing of 
interest to add to what had already been 
told, and finally knocking about all the sen- 
timent out of the occasion by declaring that 
the simple fact was that he did not believe 
the men who devised and built the ‘‘ Moni- 
tor” were entitled to quite so much honor as 
had been heaped upon them; that their chief 
incentive in doing the work was the per- 
fectly human one—money-—and this motive 
was probably much stronger than patriotism 
or any other. During the lunch which fol- 
lowed, Mr. Rowland was observed in con- 
versation with some of his contemporaries on 
subjects that would, no doubt, have been 
very interesting to the members generally, if 
he could have been induced to address them. 


A considerable number of the members 
went on an excursion to the Pond Tool Works 
at Plainfield in the afternoon, where they had 
an opportunity to see an exceptionally fine 
machine tool shop and to observe the work 
going on, on the gun lathes for Watervliet 
arsenal, 


At Thursday evening’s session, the paper 
that excited most discussion was Mr. Por- 
ter’s formal discussion of the topical ques- 
tion, ‘‘Shall there be an overhauling of the 
right to use the title Engineer? ” Incidentally 
this afforded another opportunity for those 
who are ever ready to discuss the question of 
the importance and necessity for technical 
education in the practice of engineering, and 
it was made full use of, some of the mem- 
bers (graduates) evidently being imbued with 
the idea that, if not in the past, then soon in 
the future, no man could hope to know much 
of mechanical engineering, or be successful 
in its practice, unless a graduate of some 
school of engineering, while others (not grad- 
uates) evidently just as firmly believed that 
a course in such a school was rather a detri- 
ment, and, to say the least, not essential ; 
members on each side presenting cases which 
they seemed to think proved their respective 


positions, 


At Friday morning’s session, the presenta- 
tion of Prof. Peabody’s paper on a ‘‘ Test on 
the triple-expansion engine at the Massa- 
chusetts Institute of Technology,” which 
had been deferred at his request from the 
first session, gave the usual opportunity to 
the various professors of the engineering 
schools to show how the methods pursued at 
other schools than their own were deficient, 
but the discussion was nevertheless interest- 
ing, and we shall probably have more to say 
of it and of that on other papers in future 
issues. 

a 


Native African Iron Masters. 


The Balubans, us the natives of the Muan- 
sanyomma district of Central Africa are 
styled, enjoy an excellent local reputation as 
They find their crude materi- 
als in the form of bog iron ore on the surface 
of the land. 
to an appreciable depth is necessary. 


iron workers. 


It rarely happens that digging 
Their 
smelting furnaces, which are constructed of 
clay, are from six to ten feet high, from 
forty to sixty inches in diameter at the base, 
and conical in shape. The ore is tipped into 
the furnace from above; the charcoal, on the 
other hand, is introduced into basin like side 
openings, which also receive a continuous 
air blast, while the iron and slag are removed 
from the bottom of the furnace about every 
eight or twelve hours, according to the de- 
gree of heat obtained, 

The forge is a circular building some six- 
teen feet in diameter, with a pointed roof and 
open sides. At a distance it might be taken 
for a park band-stand, In the center of this 
hut is the fire, which is maintained in con- 
stant activity by means of a unique pair of 
bellows, which merit a special description, 
They consist of a block of wood, generally 
twenty inches long, hollowed out and fitted 
with a funnel head made of clay. At the 


lower end are two orifices, over which skins 
are stretched. Motion is imparted to the in- 
strument by the action of two small rods. 
The hammer is of solid iron; the tongs are 
marvels of simplicity—namely, a bent palm 
branch. An irou wedge driven into a timber 
bole serves as an anvil. 7 

The recollections of the Balubans carry 
them back to the time when they wrought 
metals with stone tools. Soiae of the natives 
are comparatively artistic workers. Very fine 
axes, tastefully inlaid with copper, are pro- 
duced. Strikes among these swarthy artifi- 
cers, it should be noted, are of comparatively 
rare occurrence, probably owing to the fact 
that the malcontents invariably have their 
heads lopped off and their skins placed on 
one side for patching, or, in case of need, en- 
tirely re-covering the aforesaid curious bel- 
lows.—Iron (London). 














The Reading (Pa.) Iron Co. will erect an enlarged 
building. 


The Addyston Pipe and Steel Co., Newport, Ky., 
has started. 

The Long Island Cotton-mills Co., Monbo, N. C., 
may enlarge. 

Brewer, Me., will have a plant for the manufact- 
uring of stilts. 

The Mammoth Springs (Ark.) Cotton-mill is add- 
ing machinery. 

A new woolen-mill is to be established at West 
Chester, Penn. 

The Whitman Agricultural Works, Auburn, Me., 
are to be enlarged. 

Ellis & Wise are building a mill on Wilson Stream, 
Williamantic, Me. 

E. P. Shaw is planning to equip an electric plant 
in Merrimac, Mass. 

The Bellaire (O.) Nail Works may erect another 
furnace at its plant. 

The Vulcan Iron Works at South Chester, Penn., 
have been organized. 

Parties are to build a woolen-mill, to cost $25,- 
000, at Carrollton, Ky. 

The Maryland Steel Co., Sparrow’s 
erecting a boiler shop. 


Point, is 


Lumber has arrived at New Bedford, Mass., for 
the new Hathaway mill. 

The Beaver Dam (Wis.) Malleable Iron Works has 
been recently organized. 

The Cleveland (O.) Steel Casting Co. has been or- 
ganized; capital, $100,000. 

The Columbian Box Company, of Brownville, N. 
Y., has been incorporated. 

Warren & Terry will erect a mill for seamless 
hosiery, at Appanaugh, R. I. 

L. 8. Johnson & Co. are having a new factory 
built for them in Lynn, Mass, 

The Leland Tanning Company, Skowhegan, Me., 
is ready to resume operations. 

The Tuckaseege Manufacturing Company, Mt. 
Holly, N. C., may add machinery. 

Schott & Seymour have established a mill in Pine 
Meadow, Conn., to make hosiery. 

The Warden Manufacturing Co., Philadelphia, 
Pa., willerect an iron boiler shop. 

Saugatuck Iron Foundry, New York City, has 
been organized, with capital $30,000. 

C, A. Adams, a paper box manufacturer, proposes 
to erect a factory in Skowhegan, Me. 

At Brooks, Me., $14,000 has been 
toward the erection of a shoe factory. 


subscribed 


Allen & Ryan are building a new mill at Provi- 
dence, R. I., to operate about 30 looms, 


J. N. Van Antwerp is making improvements at 
his knitting mills at Amsterdam, N. Y. 


A steam and dye plant has been established by 
Copleston & Ortman at Columbia, 8. C. 


It is said that G. McArthur and others propose 
establishing a linen-mill at Appleton, Wis. 


Gardiner & Warring are constructing an addition 
to their knitting-mill at Amsterdam, N. Y. 


It is reported that the stove foundry of Noyes & 
Goddard at Waterville, Me., will be rebuilt. 


At the Hope village, R. I., the Hope Manufactur- 
ing Co. is making extensive improvements. 


The Allegan Paper Company has been incorpo- 
rated at Kalamazoo, Mich. Capital, $25,000. 


The Shawmut Fuse Wire Co. has been incorpo- 
rated at Portland, Me., with $25,000 capital. 


The axe and edge tool manufactory at Blood- 
ville, near Ballston Spa, N. Y., will be rebuilt. 


The Danville (Ill.) Hominy and Milling Company 
has been incorporated. Capital stock, $35,000. 


Winship & Bolt are making alterations at their 





hosiery and underwear-mill at Wakefield, Mass. 


The Chester Steel Casting Company, Philadelphia, 
Pa., is to establish an enlargement to its foundry. 

The Coogan & Pasey Co., of Windsor Locks, 
Conn., has been organized, to manufacture paper. 

Capitalists will subscribe for a new shoe factory 
at Hanover, Penn., to manufacture men’s and boys’ 
shoes. 


The Norton Clasp Shoe Company has been in- 
corporated, at Portland, Me., with $100,000 capital 
stock. 

The planing-mill of the Donald Lumber Co., of 
Mobile, Ala., which was burned recently, will be 
rebuilt. 

The Fulton Iron Works of the San Francisco 
peninsula are to be incorporated, with $1,000,000 
capital. 

The Minneapolis Lace Paper and Mwsaic Co. bas 
been organized at Minneapolis, Minn. The capital 
is $50,000. 

It is reported that a plant will be erected in 
Kokomo, Ind., for the manufacture of hardware 
novelties. 

Hearne (Texas) Compress Co. has been incorpo- 
rated, with a capital stock of $90,000, to operate a 
compress. 

The Electric Power and Heating Company, with 
a capital of $500,000 has been incorporated in 
Peoria, Ill. 

F. A, Parker & Co., of Marblehead, Mass., are 
making additions to their factory, putting in new 
boiler, ete. 

At Titusville, Penn., parties have subscribed $5,- 
700 to aid the establishment of a new wood-working 
enterprise. 

The Imperial Manufacturing Company has been 
organized at New York, to manufacture shirts and 
underwear. 

The Pickard Hosiery Company is increasing its 
plant by adding new machinery to its plant at 
Westbrook, Me. 

A new brick manufacturing concern for paving 
brick is to be established at Galesburg, Ill., with a 
lay-out of $400,000, 

W.W. & R. M. Keyes Co. has recently estab- 
lished business as manufacturers of babbitt metal 
in Bridgeport, Conn. 

At Gloucester, Mass., it is said the recently 
organized Charles River Rubber Company will es- 
tablish its plant here. 

C. A. Miles, of Epping, N. H.,is to erecta new 
shoe factory; the same is to be leased to M. G. 
Nichols for five years. 

The Quanah (Texas) Mill and Elevator Co, to op- 
erate a flour-mill, has been incorporated, with a 
capital stock of $50,000. 

The Powhatan Manufacturing Company has been 
incorporated, to manufacture knit goods, at New- 
ark, N. J. Capital, $40,000. 

The Automatic Machine Company, recently or- 
ganized at New Orleans, La., is now manufactur 
ing. The capital stock is $300,000. 

There is a report that Taunton, Mass., may have 
another cotton-yarn-mill, the Nemasket mill having 
proved to be a profitable enterprise. 

Work on the new addition to the shoe factory of 
[Isaac Prouty & Co., Spencer, Mass., is progressing. 
The building will be 42x120, six stories. 

Henry 8S. Libhart, miller, near Hellam station, 
York, Pa., is erecting a large and extensive new 
saw-mil! in connection with his grist-mill. 

The Newport (Ky.) Rolling-mill Company has 
added to the plant two plate-mills, and it is in- 
tended to erect three sheet mills next season. 

The Portsmouth Machine Co., of Portsmouth, N. 
H., is making an addition to its iron foundry, 60x60, 
which will about double its present capacity. 

The A. 8. Helmes Refining Company, of Buffalo, 
N. Y., has been organized, to manufacture petro- 
leum oils and their products. Capital, $300,000. 

At Lowell, Mass., the New England Worsted 
Company, which purchased recently the property 
of the Dugdale Mills, will start at once enlarging. 

The Ivoroyd Manufacturing Co. has beeu organ- 
ized at Paterson, N. J., to manufacture mirrors and 
other articles from ivoroyd. The capital is $100,000. 

The Boston Rubber Shoe Co. has been granted 
permission to erect a four story brick building on 
Commercial street, Boston, Mass., to cost $100,000, 

The addition to the plant of the Whitinsville 
(Mass.) Spianing Company wild increase the facili- 
ties 50 per cent. The new machinery is ready for 
use. 

G. Leland Johnson and Rollin Doubleday, Dana, 
Mass., have formed a partnership under the name 
of Johnson & Doubleday, for the manufacturing of 
wooden boxes 

Sheehy & McCarthy, a new shoe manufacturing 
firm, will occupy a factory, to be erected on the 
site of the Brockton Last Co.’s burned building, at 
Brockton, Mass. 

Parties have organized a stock company known 
as the Ridge Creek Woolen-mill Company, at Sil 
vicola, Tenn., and are now engaged in the erection 
of a woolen-mill. 


At Fairhaven, Mass., a building is to be erected, 
to be used by Lewis 8. Judd for the foundry busi 
ness, Itis to be 120 by 65 feet in area, with 20 feet 
posts, and a flat roof. 

Smyser’s mill along the Wrightsville road, at 
York, Pa., owned by Fahs, Smyser & Co., is being 
remodeled, and anumber of improvements made, 





which will greatly improve it. 





Mr. Myron Woodbury, boot and shoe manufa 
turer, of Beverly, Mass., is erecting an addition | 
his factory 60x30, four stories high, and will 
considerable new machinery. 

There is to be an extract factory erected at N 
gara Falls, N. Y. The parties interested ¢ 
from Toronto and New York, in both of w! 
places it is said they have branches. 

J.T. Slocomb & Co., Providence, R. [., issi 
little circular setting forth the merits of the ins 
micrometer caliper and combination center d1 
and reamer which they make for the market. 

The North End Street Railway Company, of W 
cester, Mass., petitioned the railroad « 
miss oners for permission to increase its cap 
stock $50,000, in order to build and equip its lines 


The stockholders of the Consolidated Elect 
Storage Company, of New York, have filed a « 
tificate announcing that the capital stock of t 
company has been increased from $1,000,000 
$3,000,000. 


has 


A rolling-mill is projected at Decatur, IIL., 
give employment to 400 men, and to cost $159.0) 
Committees have been appointed to raise subscri; 
tions and make other negotiations for the securi: 
of the plant. 


A cotton-seed oil mill and soap factory has be: 
established at San Pedro, State of Coahuila, Mexic 
The present outpatis stated to be 120,000 poun: 
weekly of common and toilet soap. The cotto 
seed used is from the Laguna district. 


Verlenden Bros., of the Imperial Mills of Darby 
Pa., are excavating for a two-story addition 
their ‘‘ picker house,’ 28x40 feet. They also propos 
building immediately a ninety-foot extension t 
their mill, three stories high and 200 feet long 
This wiil be known as No. 2 Mill. 


A. J. Weed & Co., 106 Liberty street, New Yor 
are furnishing castings,at a small cost, for mod: 
dynamos. We presume the dynamo isintended mor 
for experimental purposes, and to give an idea «of 
the principles involved, than for actual work, bu: 
no doubt it will do actual work, if required. 


A short time since we illustrated the Bowsher ba 
ancing machine made by N. P. Bowsher, South Bend 
Ind. We have recently heard from the manufactur 
er that there are many orders for their machines, 
and we are furnished with a long list of such o 
ders from a large number of the best houses in th 
country. 


The Cincinnati Milling Machine Co., Cincinnat 
O., are enjoying a large trade, and are doing con 
siderable business in Europe. On the first of this 
month they shipped four of their universal cutter 
and reamer grinders to Englaiud. two to Germany 
and one to Russia. They have over fifty of thes: 
machines scattered throughout Europe. 


Sewell’s Falls on the Merrimack River are to bi 
utilized for the development of electrical powe1 
These falls are about four miles from Concord, 
Mass., and the current will be utilized for power 
and lighting purposes in that city. From it 5,00 
lights will probably be operated in the city. The 
central station, which will be built at the falls 
will have on the whole a capacity of about 1,200 
horse-power. 


The stockholders of the Granite Mills, Fall River, 
Mass., have voted to authorize the directors to 
erect mill 3,and a proposition was made to increase 
the capital stock to $800,000, and the number of 
shares to 8,000. A stock dividend of $100 a share 
was declared out of the surplus, which amounted 
to about $763,000. A further increase of the capital 
stock was made to $1,000,000, $200,000 to be paid in 
It will be erected on the old foundation. 


The Penn Mills Cotton Manufacturing Company 
who for forty years have had their establishment at 
Allegheny, Pa., are now moving to a suburb of 
Chicago, Ill. They employ about 400 men, and 
tu.n out sheetings and other cotton fabries on a 
large scale. About 100 car-loads of their machinery 
have already been shipped to the new plant. This 
is the first cotton factory to be established in 
Chicago, and will perhaps to do 
likewise. 


induce others 


The machine shop now being erected by McArdle 
& Sinclair, on Louisiana avenue and Howard 
street, New Orleans, La., will soon be completed. 


The lot, 150x320, is located on the line of the 
Illinois Central Belt Line. The main building is 


30x 100, the boiler room and blacksmith shop being 
detached. It is the intention of the firm to erect a 
foundry in the near future. Employment will be 
given to about thirty hands at first, and this num 
ber will be added to as the work increases. 


The addition to the Washburn Machine Shop at 
the Polytechnic Institute, Worcester, Mass., is 
nearly completed. The first floor is to be devoted 
to the elevator plant acquired by the purchase of 
the Worcester elevator stock. The second floor 
will be used for putting together elevator cars. The 
upper room in the tower will be used for photo- 
graphing, and the basement wili contain the black 
smith shop. Two 60-foot passenger elevators are 
being made for Hollander, Bradshaw & Folsom, of 
Boston, 


The Oriel Glass Company succeeds the Universal 
Glass Bending Company, which was incorporated 
under the laws of the State of Missouri, with a cap 
ital stock ot $20,000. New kilns are now being built 
by the company at their plant on Twenty-second 
and Papin streets, St. Louis, Mo. These ovens will 
be the most complete ever erected for bending 
purposes. The company will have their entire plant 
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in operation about the close of the year, and will | Wendler, and have purchased the buildings for- 
have better facilities than ever before for handling | merly occupied by the Empire Steam Pump Co., at 
their growing business. Carthage, N.Y., and a large tract of land adjoining. 
‘here is water-works agitation in Berlin, Wis.: The new firm have let the contract for a brick 
San Luis Obispo, Cal.; New Britain, Conn.; Sum- foundry 50x100, with cupola annex 30x25, Collian 
a -Wash.:; Cannonsburg. Pa.: Charlestown, Mass.; | cupola and traveling crane, and have commenced 
the work of enlarging the machine shop. They ge 
put in a 10-foot Niles boring and turning-mill: 
72x72'’x14-foot planer, having two heads on cross- 
beam and extra head on upright; a 48x43'’x14-foot 
planer: a 25’’x28-foot lathe; full outfit of pattern- 
making machinery; buzz planer; band saw; speed 
lathe; upright drilling machine, etc. The shop 
when purchased had a good plant of first-class 
tools, and the new ones are to supplement these, 
‘he new plush-mill is now nearing completion at | soas to enable the firm to build large and heavy 
South Portland, Maine. The entire plant, machin-| machinery. They organized primarily to build the 
ery and all, has cost rising $60,000. This does not| machinery needed by Wendler & Spiro in their 
include the 0,000 feet of land and the wharf, | business of building and equipping sulphite pulp 
ch Mr. Isaac C. Atkinson donated in order to! and paper-mills, and building and equipping tale- 
ire this new industry. When the mill starts it | mills. The office of the new firm,viz., Munro, Spiro 
will probably go to making car-seat plush and | & Wendler, is located in Watertown, N. Y. 
tapestries first. It will have a capacity of about 
100.000 yards a year. The officers of the company are q 
ex Governor Robie, who is president; Mr. C. A. | 
j 


Lowell, Mass.; Duluth, Minn.; Southampton, L. 1.; 
VW Imington, Del.; Terre Haute, Ind.; Newark, N. 
J.; Lawrenceburg, Ky.; Cassadaga, N. Y.; McKees- | 
port, Pa. ; Spokane, Wash.; Yreka, Cal.; Somerset. 
P Tazewell, Tenn.; Lafayette, La; Anderson, 
K Rochester, N. Y.; Topton, Pa.; Gloucester, 
Mass.; Hazardville. Conn.; Dothan, Ala.; Ithaca, 
Mich.: Weston Springs, Ill.; Auburn, Me. 


v 


a 





Machinists’ Supplies and Iron. 





Tilton, who is clerk and treasurer; Mr. Walter 
ckroyd, who is general manager, and Messrs. J. Iron—American Pig—We quote Standard North 
A orhil Lc Atki : ae Miele uF ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
J. Gerrish, I. ve tkinson an . M. harlow, Ww 10, | | $14 to $14.50; Gray Forge, $13 to $14. Southern 
with the president, are directors. The new mill | brands of good quality are obtainable at $15 to 
will employ from 80 to 100 hands, and its managers | $15.50 for No. 1 Foundry; $13.50 to $14 for No. 2; 
nn be ine tat bs His cendtasees ok | and $12.25 to $13 for Gray Forge. 
hope to have it running by the commencement o Scotch Pig—Coltness is quoted at $21: and $20 
the new year. for Eglington. F 
: | Antimony—The market is barely steady. We 
E. Reed & Co., Worcester, Mass.,write us: ‘‘We | quote L. fe lilge. to 1144c.; Cookson’s, 1144c. to 
Seid : ' ’ 34c.: Hallett’s, 105¢c. to 1034c. 
have just shippe sar-loac yur lathes for use | 184°. 8 4 
nes red mieged & — . me 8 sehen Copper—T he market is easier; although some 
inthe Stout Manual Training School, Menomonie, | business in Lake ¢ Copper has been transacted at 
Wis.. of which Prof. J. H. Mason is principal in the | 123¢c., tee ap anne that 12.10c. would buy at pres- 
a ss es . lent. The demand is light. Casting Copperis held 
mechanical department. This is the seventy second | at 1114c. to 11We, 

Lead—Several lots aggregating 150 tons have been 
sold at 3.75c. The best price bid is 3.70c., while 3.75e. 
to 3.80c. is asked. 

Lard Oil—Prime City is quoted at 5c. to &7e.; 
Western on spot at 88c. to 85e. 
Spelter—The local market continues nominal at 


New York, December 3, 1892. 


educational institution now using machine toate | 
manufactured by us. Prof. Mason, who was dele- 
gated by the Manual Training School authorities 
to select and purchase all the required machinery 
for the school, is a graduate of class ’82, Worcester I 

Polytechnic Institute, and has secured his present | ix Tin B= are confined mainly to future 
desirable appointment for reasons of particular fit- | delivery. The ruling prices range from 20.10c. to 
ness for the place—education, ability and reliabili- | 20.20c. 


ty. The Stout Manual Training School is being | . . " — 
% WAN TED* 


operated in connection with the public schools of | 
Menomonie. Mr. J. H. Stout, a wealthy and phi- 

lanthropie citizen of Menomonie, erected the build- * Situation and Help” Advertisements only inserted 
ing and presented it to the town. It is brand iS hee cae _—o each inser 
desired to appear should be included. C opy should be 








new. and is considered one of the finest-built and 


furnished manual training schools in the country.” | 8ént to reach us not later than Saturday morning for 
| the ensuing week's issue. Answers addressed to ous 
Messrs. Wendler & Spiro, engineers and archi- | °@7¢ “idl be forwarded. 


tects, of Watertown, N. Y., have, together with | 
Mr. Munro, formerly superintendent of Ryther & | North Michigan Ry, Owosso, Mich. 

Pringle’s Works, at Carthage, N. Y., formed a co- | Me chanical draftsman, graduate, wants position. 
partnership under the firm name of Munro, Spiro & | C. AMERICAN MACHINIST. 


Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 
other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracuvsg, N. Y. 
eg ggg gg go gg 2g ge g 25252525 25e52525 


MECHANICAL DRAWING. CINSINIVE RUCE DRILL 


By Prof. C. W. MacCord. Both hands to handle work. 
Part I.—Progressive Exercises, Double capacity over old plan. 
Part II.—Practical Hints to Draftsmen. SEND FOR CIRCULAR. 


SCOTS. 6) 0 Ee ae ee ee $4.00. BRADY MFG. C0.. 


JOHN WILEY & SONS, NEW YORK. 83 Washington St., Brooklyn, N. Y. 


SOFT GRAY IRON CASTINGS. 


From 4 oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


—__ CANANDAICUA, N. Y. 


THE PERKINS DRAW STROKE TRIMMER, 


nmsable Tod! 
4 int nch Wood- 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England 


Wanted—6 machinists. Toledo, Ann Arbor & 


























WHEN ORDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK’'S 
CountersHart. Some OF THE LARGEST 
SHOPS ARE TAKING THE 
oto CounTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE CoO., 
HARTFORD, CONN. 














HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 


Maker of all kinds of FO R SA L E. 
4, AC He | N E RY. A HARD RUBBER and. HORN COMB FAC- 
TORY, well equipped and now running on orapie 


lines. Business long established. Factory suitable 
SS — lal facilities for Accurate | ¢) other kinds of manufacturing. Engine 75 horse 


power. 
Bevel Gears cut theoretically Ss. R. BROWN » 


correct, 
WAPPINGERS FALLS, N. WV. 


Tot PATENTS Cun DRILL 


FOR SALE. 


The bottom patents on an article in the machine tools 























T Rt he mao hines are already in the market and are ne for IN 
ell liked and recommended. There is good business in this drcular to 
= party Raving the ability to push. Inventor has not TWO STYLES 
‘pital to properly manufacture and place in the market 
Will sell patents for what they are worth. Ge0. Burnham & C0. and * 
Address Box 1134, Greenfield, Mass, Worcester, Mass. FOUR SIZES. 


Machinist w a7 job in shop; young man, steady | Wanted— Position as machinist foreman or better 
iabits. C.S.J., AMERICAN MACHINIST. vy practical and energetic man; much experience 
habit Cc. 8. A M by t ] 1 t I I c 
First-class tool maker wants situation in New | im handling men and acquainted with a variety of 
York or vicinity. Box 48, AMERICAN MACHINIST. work. Jan. Ist. X., AMERICAN MACHINIST. 
Wanted—Machine blacksmith, and two Ist-class | Wanted—Young man with some knowledge of 
machinists on job work. Box 50, AM. Macuinist, | Mechanical drawing as assistant draftsman; would 

One first-class man to take entire charge of planer prefer undergraduate, or gracuate of technical 

T BU-ChASS Mal vO anc charge OF planer | cehool. Address Box 54, AMERICAN MACHINIST. 
work; two first-class lathe men. Gisholt Machine va : ‘ 
Co., Madison, Wis. | Wanted—A first-class draftsman competent to 

: 113 tent : iti .| take entire charge of our drawing-room. Address, 
Wanted—Skillful machinist to take position of | stating experience, and salary required, Sioux City 
foreman in medium-sized machine shop. Apply or | Engine Works, Sioux City, Iowa. 
address for the pos. at 186 Liberty St., Room 320. | abe ee 

’ ar : 7 i ; | Wanted—Position as designer and draftsman, by 

a. anted— Position as sup’t or foreman; successful | graduate of one of lead’g engineer’g colleges: exp. 
in the sy stematic mfg. of machine tools, automatic | in eng. design’g and testing, mach. tools, structural 
& interchg’ble mach’y. H., Box 310, Florence,Mass. | work and crane work of all kinds, elec tric, steam. 
Position as foreman, by one holding such a posi- | hydraulic & power: alsoshopexp. Box Am. MAcnH. 
tion at present, but desires to make a change. Wanted—A superintendent pay al taking 
Address Box 52, AMERICAN MACHINIST. charge of an iron foundry melting betw. 20 and 30 
Foreman for smail shop manufacturing heavy | tons of gray iron per day. Apply in writing, giving 
specialties; state qualifications, exp., wages, & give | age. exp.. refs., salary expected. to Mechanical 
refs. The Decatur Leader Mfg. Co., Decatur, 111. Sup't of Thomson-Houston Electric Co., Lynn Mass, 
Wanted-— Position by Ist-class machinist; 25 years 
experience; 15 years running planers on light and 
heavy work: had charge also, Planer, Am. Macn. permanent situation to first-class men: none others 
First-class draftsman, graduated, and with prac- | need apply: state experience, and wages expected. 
tical exp. in steam and general mach’y, wants to} Address The Toledo Machine & Tool Co.,Toledo, O. 
change pos.; charge pret’d. Box 58, Am. Macn. 
Wanted—Situation by Al pattern maker, 18 years’ 


Wanted—Die makers on tinware and sheet metal 
dies; also Al man to take charge of die department; 


Wanted—A foreman pattern maker; must be thor. 
- A fam. with the construction of large and small wood 
experience on large variety of work; western town | and metal patterns; also to take charge of between 
preferred. Address J. F. P., Am. MACHINIST. 20 and 30 men. Apply in writing, giving age, exp., 
Position as superintendent, by one who at present | references, salary expected, to Mechanical Sup’t of 
is employed as foreman in one of the first-class Thomson-Houston Electric Co., Lynn, Mass, 
shops in the country, Address Box 53, Am. Macu.| 4 competent planer hand wanted; one that is ac- 


Wanted—Position by mechanical draftsman of 5| Customed to doing light, close, accurate work; 
years experience in shop and drafting room; good | Must be of good habits, and reliable; to the right 
references. Box 59, AMERICAN MACHINIST. person will be offered a steady position; state age, 
‘ wages, and experience. Address R. M.Co., AMERI- 
First-class blacksmith and hammersman desires | CAN MACHINIST. 

situation as foreman; experienced in designing 
dies for drops and steam hammers; strictly temper- 
ate. T. B., 10 Madison Terrace, Paterson, N. J. 


Wanted—Foundry foreman capable of taking 
charge of a foundry making heavy machinery cast- 
ings & rolls; must be asober, intelligent & energetic 
Mechanical engineer experienced in designing, | man anda good handler of men; give references and 
steam engineering, shop managem’t and as factory | state what salary would be expected; an American 


M. M. wants position; traveling preferred. or would | under 45 years of age preferred. Address Foundry, 
“A M ERS INVESTIGATION IS CONVINCING. 
20 Johnson St., CLEVELAND, 0. 
) ¢ 
Has all the Improved Features Usually Found on High Grade Hl. WHITE, 44 N. Att, Phila, Pa, 


rep. concern at Exposition. S., AM. MACHINIST. Box 57, care AMERICAN MACHINIST. 
WRITE FOR CATALOGUE TO 
POWER OR HAND PLANER, Flexible Metalic Fillet 
Planers, and is Capable of Doing the Best and Finest Work, 

















Meet all requirements more 
fully and satisfactorily than 
A 0 K i [ Y any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
THE HACKNEY HAMMER CO., 
FOR MODEL MAKERS, EXPERIMENTAL WORK, to. wor Does Tenet. 9 Nee. 
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° | TRAVELING CRANE, 

$ CAPACITY, 3,000. 

& | PRICE OF MACHINE, - - $100.00. 
o Timber, Bolts, Track Iron for overhead frame, 11.50. 
< 


Send for Illustrated Cireular, giving full details. 
333 E. 56x Sr. 
NEW YORK. 


T. SHRIVER & C 
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STUDY 
MECHANICAL 
DRAWING 


AT HOME, 


YN 
Send for FREE Circu- Cc E N T Ee R 


lar to The Correspondence cat anatials on secelek ot 41. BO. 
School of Mechanics, postpaid on receiy $1.5 


Scranton, Pa S. A. SMITH, 23 So. Canal St., Chicago, Ill. 


UNIVERSAL TRIMMERS for PATTERN MAKING. 


ALL SIZES AND STYLES, NEW AND SECOND-HAND. 


Each machine inspected, and guaranteed to be in perfect working order, before shipment. 


RANGING IN PRICE FROM $10.00 UPWARDS. 


S. L. CROCKETT, Mfrs. Agent. 
DETROIT, MICH. 


BORING «»» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Coverings for Steam and Hot , Water Pipes, Boilers, etc: 
ASBESTOS BOILER CovVvERInNos 
H. W. JOHNS MANUFACTURING COMPANY, 
H, W. Johns’ Asbestos Millboard, Shoathings. Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 








INDICATOR 











BOX 138. 

















87 MAIDEN LANE, N. Y. Jensey Ciry, Cnicaco. PHitaoetenta, Boston, Arianta, Lonvon. 
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*WANTED* 


** Situation and Help” Advertisements only insertea 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week’s issue, Answers addressed lo our 
care will be forwarded. 


Wanted—An active, ambitious young machinist 
who isready to go onto a printing press erecting 
floor and learn the business with a view to taking 
charge of the work. Address, giving age and refer- 
ences, New York, care AMERICAN MACHINIST. 

Wanted— Machine shop foreman, by a firm manu- 
facturing heavy machinery; must be of sober, in- 
dustrious habits and good mech’! abilities. capable 
of handling men to the best advantage and pro- 
ducing first-class work at minimum of cost; an 
American under 45 years of age preferred; give ref- 
erences and state what salary would be expected. 
Address Machinery, care AMERICAN MACHINIST. 








+. MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d-hd lathes & planers. S.M.York,Clev'd,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Screw-cutting lathes, 18’’, 21," 23’ and 26’ swing, 
oftered at very low prices. Box 229, AM. MACH. 


Best Boit Header in the world for $50. 
C. H. Baush & Sons, Holyoke, Mass. 


Address 


Engines, special and gen. mach’y designed: ideas 
developed. A. W. Jacobi, 136 Liberty St., N.Y. 

Wanted—Hardware specialties to build. Send 25 
cents for ‘*‘ Eureka Knife and Shears Sharpener.” 
W. A. Smith & Co., 227 Eddy Street, Providence,RI. 

For sale—Machine shop and supply store, doing 
an increasing business in a growing city. Address 
30x 49, AMERICAN MACHINIST, 

For Sale—Corliss steam eng. 100 H. P., with boil- 
ers, shafting, ete.; a bargain for some one. Address 
Orrin E. Jones, 416 High St., Providence, R. I. 


Sale of American Patent. Peter Heintz, Ludwig- 
shafer a. Rh. The simplest and best file-cutting 
machine in the world; tke best investment for 
capital. High profits. Will be sold under favorable 
conditions by Peter Heintz, Ludwigshafer a Rh. 
Bayer, Pfalz. 


For Sale—A first-class old established plumbing 
business consisting of a horse and harness, a busi- 
ness wagon, stock, fixtures, etc.. and the only shop 
to cover about 3 miles of rapidly building and in- 
creasing property. The cause of selling for want of 
time to attend to business. Box 56, Am. Macu. 


The Engineering Record, the recognized authority 
on Municipal and Building Engineering, has re- 
cently been enlarged by the addition of a depart- 
ment in which notable industrial plants are regu- 
larly described and illustrated, the steam and 
power plants being a conspicuous feature. Recent 
publications include the great Ivorydale plant of 
Messrs. Proctor & Gamble, described in 23 col 
umns and illustrated by 57 drawings. The steam 
plant at Ivorydale is separately treated in 13 col- 
umns and 31 drawings. The New Foundry of 
Henry K. Worthington, at Elizabethport, N. J., 16 
columns, 26 illustrations. National Meter Com- 
pany’s Foundry and Brass Finishing Shop, Brook- 
lyn, 13 columns, 29 illustrations. Niagara Power 
Plant (now in process of publication), 6 columns, 6 
illustrations. Steam Power Plant of the Dwight 
Manufacturing Co., Chicopee, Mass.. 9 columns, 7 
illustrations. Published Saturdays. 12 cents a copy. 
The Engineering Record, 277 Pearl St., New York. 





MACHINE TOOLS 


IN STOCK. 


LATHES. 
Alf’sizes of FLATHER. 
s -) ~— oO BE AISDELL. 
FIFIELD. 
One each, 14’'x6' and 24x12’ FircuHsure. 
One 78''x15' SELLERS. 


PLANERS. 
All sizes of Wuircoms. 
<< “« PLArTeEr. 
One each, 30 'x8' and 36’'x8' PEASE. 


DRILLS. 
All sizes of PRENTICE. 

“ 4 BLAISDELL. 
One 5’ CINCINNATI RADIAL. 
One 8’ NEWTON SLOTTER. 
All sizes of HENDEY 

SHAPERS. 

WRITE FOR PRICES. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street. 


SECOND-HAND AND NEW MACHINERY. 


ON HAND. 
Planer 2 Heads, H. & P. 
2 Heads, Bement. 





“e “ese 


and EBERHARDT 





84 in.x72in.x12 ft 
62 in.x6l in.x9 ft. 


72 in. x48x30 ft. 3 Heads 

62 in. x48 in.x17 ft do 1 do 

54 in. x42 in x24'o ft. do 2 do 

42in x42in.xi6ft. do 1 do 

39 in.x36 in.x12 & 14 ft. Planer, 1 Head. 

36 in x38 in.x8 ft. do Powell Al. 
30 in.x30 in.x7 & 8 ft. do 1 Head. 
26 in. x26 in.x6 ft. do 1 do 
25in.x24 in.x6 ft. do 1 do 
22in.x2l in.x5 ft. do 1 do 


90 in, x30 tt. Triple Gear Engine Lathe, Ames Al. 


50in.x30 ft. Bed, Triple Geared New Engine Lathe, 
30 in x28 ft. Pond Mach. Tool Co., Shafting Lathe. 
32 in.xl2, 14, 16, 18 ft. Bed New Engine do 
28in.x12, 14, 16, 18 tt. do do do do 
21in.x10, 12 ft. do do do do 
20in.x 7\4 ft. do 2d Hand do do 
kin.x 6,7 & 8 ft. do New & do do do 
17in.x 8 ft. do do do do 
16in.x 6 & & ft. do do do do do 
l5in.x 6&8 ft. do do do do do 

ld in.x 6 ft do do do do do 


Car Axle Lathe, Bement 

15, 16, 18, Hin. Crank Shapers 

20, 24, 26 & 30 in. Geared Shapers, 

20, 22 24, 28, 30 & 36 in. Drills 

Bolt Cuttera. 

1 Bk. Geared Miller. U.V.Co. Good 
1100 and 3000 Ib. Bement Steam Hammer. 
100 and 150 Ib. Steam Hammer, 

42 in. Sellers Hyd. Wheel Press 
Brown & Sharpe Universal Miller 

No. 2 Garvin Screw Machine. 

20 Bliss Press, 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK 


SECOND-HAND MACHINERY 


For Sale at Very Low Prices, 
One 72x72x16 Iron Planer. 
One 60x60x20 Iron Planer. 
One 48 in. Swing Holly Lathe. 





One 19% in. dia., 80in. stroke, single cylinder poppet 


valve, horizontal steam engine, good as new. 
Write tor prices. 


HOLLY MANUFACTURING CO., Lockport, N. Y. 


SECOND-HAND BOILER, also PLANER, 


FOR SALE CHEAP. 
IN GOOD ORDER. 
BOILER, Locomotive Style, about 120 H, P. 

PLANER, to plane 30 feet, two tool posts, 


H. K. PORTER & CO., 
Wood and 6th Ave., Pittsburgh, Pa. 


of our Light Locomotives 





70-page Cataloguc 


P. &8.--1 | 
MAILED FREE, op bona fide application, to any one interested. | 





OOK II! 


a 8s 

We are just receiving a large lot of 
fine Second-hand Machinery, the entire 
outfit of two large factories. 

This is the nicest lot of Second hand 
Tools ever put on the New York mar 
ket, comprising nearly everything in 
Metal-Working Machinery, of Pratt & 
Whitney, Brown & Sharpe, Prentice 
Bros., F. E. Reed, The Diamond Ma.- 
chine Co., and other well-known makes. 

It is now on exhibition at our ware- 
rooms, Laight and Canal Sts. 
Call and make your selections, or write 
for free list and particulars. 


THE GARVIN MACHINE CO., 


NEW YORK. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





4 
Svs 

cor 
Pittseurcu. 


Cuicaco 
New Yor« 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE 


CUTTING EDCES. 








ov power LA THES 


for ELECTRICAL and EXPERIMENTAL work 
for TOOL-MAKERS, GUNSMITHS and GENERAL 
MACHINE SHOP WORK. Elegantin design and 
superior in construction. The cheapest in the 
market, quality considered. Write for Catalogue 
and Special Discounts to 


THE SEBASTIAN-MAY CO.,Aé 





SIDNEY, OHIO, U.S.A. 

















THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Het getpeery Dies. 
correct length and weigh 
of dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


to suit size of die. 
Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES & CO., 


11 & 13 Oliver St. 


NEW YORK: 








9 to 15 in. SWING 
Modern lesign. 

Valuable Features, 

CATALOGUE FREE. J 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 


Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





MACHINERY—New and Second-Hand. 


Engine Lathe, in.x6 ft., 1116 in, hole, Cpd. Rest. Complete 
sic - in.x6 ft. Taper and Plain. Hendey and 
Fitchburg. Improved Patterns. 


" “ 16in.x68 ft. Taper and Plain. Hendey and 
Fitchburg. mproved Patterns. 
” a 18 in.x8 ft. Kod and Screw. New Haven. Good. 
« af 20 in.xl0 ft. Cpd. Rest, Cross feed, Special 
feature and Chuck. Ames. Good, 
* ba 20in x18 ft. Kod and Screw. Cpd. Rest and 
Chuck. Lathe & Morse, Good 
as sed 24in.xl2 ft. Putnam. Complete. A 1 order 
: bad 28 in.xl6 it. Improved heavy Pattern. New. 


Standard. Complete. 
Old Style, Low Price 


bie 32 in.xl2 ft. 

” pa 60 in. x20 ft. 
Turret and Square Arbor Brass Lathes. 
Planer, 22 in.x 4 ft. Old Style. Low Price. 
$e 24 in.x 5 ft. Whitcomb, full auto, teeds 
268 27 in.x 6 ft. Pond, tull auto. Good. 
“6 30 in x10 ft. Powell, Latest Pattern 
“ 54 in.x20 ft. Heavy Pattern. Good order. 
72 in.xl4 ft. Double Head. Pond. Good orde: 


Shaper, 8 in. Crank. Gouid Good order 
“ Six... = Hewes & Phillips, Extra Heavy. 
$ i3in. Trav. head, Two Tables. Ex. heavy. 
e l4in. * a Fitchburg. Latest Pattern 
“ 1bin. Friction. Hendey. Latest Pattern, Al order 
6 16in. Crank. Gould & Eberhardt, A 1 orde 


“ 28 in. Triple-geared. Latest Pattern. 
Slotter, 8in., Modern Style Auto. Feeds and Quick return. 
Pulley Machines, 26, 30, 36, 60 in. mproved Style. 
Upright Boring and Turning Mill, 38 in. Good as new. 
Screw Machine, 1% in. hole. Auto Ck. Brown & Sharpe. 

a - 1516in hole. Back Gd. Jones & Lamson 
2% in. hole. No 11, with Clutch Gears, Chas 

ing Bar and Tools complete. Jones & Lamson. A 1 
Protiling Machine, 2 spindle. Good order. 
Universal Milling Machine. Improved Style. 
Milling Machine, Improved Style. All sizes 

a“ sa Good order. 
Pratt & Whitney. 


“ 


Lincoln Pattern. 
Gang Drills, 3 and 4 Spindle. 
Uprygiht Drills, 20, 24, 28 and 32 in. Complete. 
Radial * 52 and 86 in. Arms, Improved Style. 
Rolt and Pipe Machines. Tool and Twist Drill Grinders. 
Bliss Style, No. 20 Press. Good as new, 


Boiler Bending Rolls. Improved Style, 8 and 10 ft. Hinged 
Housings. 
Riveting Machine, stationary, for bridge work. Good, 


J. J. McCABE, 


c. P. BULLARD’S | 08 Cortlandt Street, 


4. Y. Mach’y Warereems. | NEW YORK. 










ALL KINDS IN STOCK, 


Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


FOR 
TOOLS, 
DRILLS, 
DIES, &c. 














SEND FOR CATALOGUE. 


STER MACHINE SCREW CO. 


AAAAAAAAAAAAAAAA 





NR ° A 











Manufacturers of Set, Cap & 


PITONBURG 


SEND FOR | 


FitcHpurc Macuine Works. 


MANUFACTURERS OF THE CELEBRATED 


AND OTHER RS 


CATALOCUE E. 








48-inch Engine Lathe. 


ENGINE LATHE 


a preMBt MACHINES 





FITCHBURG, 
MASS. 


ee 





STARRETT’S 





The dies are our 
Each Stock is of 
Several sizes 


143 Liberty St. 






SMOOTH - 


TEES. TYBES 


COLD DRAWN 
John S.Leng’s Son & Co. NewYor 





Machine Screws, Studs, etc, 








THE BEST WORKMEN 


ARE USING 


GROBET SWISS FILES. 


MONTGOMERY & CO., 
105 FULTON ST., 
NEW YORK CITY. 





a-FINE 
TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design- 
Finest in Finish—Send for Cat- 
alogue. 







L. S. STARRETT, 
Athol, Mass., U. S. 


Lonpon AGENTS: 





2t Cross St., Finsbury, E. C, 





Chas. Churchill & Co., Ltd 









Beam or Sliding Calipers. 
uring instrument made. Address 
E. G. SMITH, Columbia, Pa. 











PORT ii 


Uke 


E.P BULLARD prop’ 
BRIDGEPORT. CONN. 






pGEPORT 
gP MACHINE 
TOOL WORKS 





? DO YOU CALIPER or MEASURE SIZES? 


If you do, it will pay you to write for Circulars 
The best meas 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





“BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L, WILCOX, Treasurer. 





— ae l 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


ut 


we Ab 
- ey Zs 
<4 SS 


The above illustration is taken direct from a photograph, and shows the interior of an Tron Building de- 


signed and‘built by us for the Eastern Forge Co., at Portland, Maine. 
entirely of iron. and is 70 feet in width by 181 feet in le ngth. 


The building is made 
This construction is par- 


ticularly adapted for Forge Shops, Blacksmith Shops and Foundries, where 
the danger from fire is very great, as there is no woodwork about 


the building in any way to take 


fire from sparks, etc. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


A GRINDSTONE 


Is necessary 
inevery shop. 
These we car- 
ry in different 
sizes and 
grades. 

List of Fine 
Tools may be 
had by drop- 
ping a postal 


Y card to us, 





Cc. - LE COUNT, 
Ss H NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 
i HEAVY STEEL DOG 338 
pes No. Inch. Price. esr 5 
Ss feet © hee 885 2eD 
St A . se: _ 
ae ees ee 60 e233 & 
| ee See. See 60 8 28 | 
ie Biesece i MW5oxe 
FR pee 70978 3S 
Se 7....1 18..... 20 aP, 9 
PSS 8...114 805052 
PIs 9 1388.” eae — 
gis 9....138..... 9 Sls o ae 
SX 10.2211 1-22.22. % Shp 5 85 
Spe 11....154..... 1.10 Bp 4 
at ie ee Rae 1.20 $o§ Zoe 
254 13....214..... 1.35532 9 
oa lt....212.....14 599 & eg 
“39 | See 1.60225 2 ome 
Be &....318;.... 1.808258 &p 
. i. a soe 2.10 & Ean) 
SS (18....41-2 et fe 
q 3.25 _ co 
es Fuil aet of id $23.00 BS » ‘oS 
13 20 (ext.) 5 1-2... 4.00% o> Sone 
= 21 (ext.) 6 5.00 "5 & 








FRASSE & CO., “NAV SOR City. | 


One Small Set of 8—by 1-4 inches to 20 inch, - $ 6.2% 
One Set of 12—by 14 in. to 2in. continued by 1-2in, tos in. 13.9% 
These goods are for sale by CHAS. CHURCHILL & CC 

| L’t’d, 21 Cross 8t., London, land. 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Sompartonn for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 
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I Box 1008 PROVIDENCE.R.I. 





CLOUG Hs 
Combination Gear Cutters. 


One pair cuts a pitch from 12 teeth to 
arack. These Culters are made double 
or a solid single cutter; also to mill 
tops of teeth at one operation, thereby 
saving turning blanks. Keptin stock 
Shipped promptly. Special work to 
order. Circular and prices of 


R. M. CLOUCH, 








TOLLAND, CONN. 


THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provivence, R. I. Boston, Mass. 





Send for Circular. 





Registers 2.000 


Patent Stop Motion. 
Revolutions. 





PULLEY 





26”, 30”, 


36, 43", GO". 





LATHES 







Accurate 
Work 
Quickly 

Done. 









Turning, 








Soring and Truing the edges 
at one operation, 





THE LODGE & SHIPLEY MACHINE TOOL CO." 
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74 
¥ 
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BUFFALO BLOWERS. 


exphantscks Cec vd nbd 
BUFFALO FORGE Co., BUFFALO. N, WY. 





JHE AERATED FUEL COMPANY’S SYSTE 


Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’id’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 








THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
_— an Can be put on without 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6” to 
60’ diameter in stock. 


COOKE & CO., 


MACHINERY & SUPPLIES. 
163 & 165 Washington St., New York, 
HEADQUARTERS FOR 
Edison Hangers, Williams Leather Belting, &. 
Mention AMERICAN MACHINIST. 














HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


S1o Walnut 8St., Philadelphia. 


«Our New and Revised Catalogue of Practical and Scien 
tific Kooks, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole coverin every branch of Science applied 
to the Arts, sent free and free of postage to any one in an) 
part of the ‘world who will furnish his address. 


THE FOK PATENT OPEN SIDE SHAPER. 





‘| No Springing of ram. 
No overhanging table 





Quic k Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad- 
justed 1-16 in. or 24 in. 

No Screws to Monkey 
with. 


Powerful, Quick, 
Accurate. 
Write for Circular. 
THE FOX MACHINE CO,, 
$25 N. Front St. 
GRAND RAPIDS, MICH. 





DO YOUR 


TAPPING 


WITH THE 


Leland Tapping Attachment, 


BUILT BY 


HAMPDEN TOOL C0., 


HOLYOKE, MASS. 
PRICES REDUCED. 


DOES NOT BREAK TAPS. 


Can be operated by anyone. Requires no 
fj adjustment from one size of tap to another 
Is tree from all adjustable frictions, &c., thal 
require scientific treatment continually. 


Send for Circular. 














ee i Cutting 
ae Hot Iron 
ee on Steel 
A. R. KING MEG. CO., 
ERIE, tith & 12th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 


sl 















WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 
NEW YORK, 

BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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tablished in Corner Lake & Kirtland Sts., Cleveland, 0 
CLEVELAND TWIST. DRILL CO. 88 oueen Victoria St., London. Eng. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 























Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


DRILL GRINDER. “< 


Ay 





=F Horizontal 
= i--.= Drill and 
é —<T-—~ Boring 
en Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 





Pawling 
& 
Harnischfeger 


Milwaukee, Wis. 





THE WASHBURN SHOPS, 
WORCESTER, MASS. 


Boring 
Bars, &c. 
Electric, 

Steam and 
Hand 
Cranes. 


VANDUZEN “3e%" PUMP 


THE BEST IN THE WORLD. 


Patented Nov. 3, 1891. 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 


A MODERN 
"W r freezes. Every Pump Guaranteed 

TOOL .,| 9 pee 8225: 

* j 200 to 12000 Gallons per Hour. 


Cost $7 to$7T5 each. Address 


THE VANDUZEN & TIFT CO., 


102 (o 108 EB. Second St., Cincinnati, 0. 


> GUIDE 
oS PULLEYS 


FOR 
Light Belts. 
JOHN ROYLE & SONS. 


PATERSON, 





2B3and 4 ft. 


ARMS. 


ADIA 
ADIA 
ADIA 


RILL 
RILL 
RILL 


14 in. x G6 ft. 


ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x 16ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Address DIETZ, GANG & C0., 


58 and 60 Penn St., Cincinnati, 0., U. S. A. 


Bo iis FFEL&ESSER 


NEW YORK 
nat OHICAGO. 
Manufacturers of 
Drawing Materials, | 
Surveying Instru- 
ments, &o. 


Paragon ee Instruments, Extra and Best ¢ yuality, 
German Drawing Instruments, Parag” vn, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
Triangle 8, ‘I'-Squares, Slide Rules, Standard Profile and 
Cross-sec stion Papers. Catalogue to professional people on 
application, 


STUART’S PATENT UIPROVED WEDGE COUPLING. 
NO KEYS NOR KEY SEATING. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds 
» without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURGA, N. Y. 


BLAKE & JOHNSON, 


warren RY, CONN. 


p52 70 
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YRS FOR WORKING 
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CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 

















WIRE or SHEET METAL 
INTO ANY SHAPE DESIRED. 


BICYCLE MACHINERY A SPECIALTY. 
E.W. BLISS CO..1i.\ 


1 ADAMS ST., BROOKLYN, N.Y. 
Presses, Drop Hammers, Shears & Dies. 












*Wd ‘VIH@’1IAaW IiHd 
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THE HENDERSON MACHINE TOOL 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicitec 


0. 


SAN 


Sadie Office, 14 N. CANAL ST., CHICAGO. 
OWNERS OF 


THE STILES & PARKER PRESSCO. 













Grinders, 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
= , STEAM PUMPS FOR ALL DUTIES. 
esi THE BUFFALO STEAM PUMP Co., 


WORKS, BUFFALO, N. Y. 
76 JOHN STREET, N. Y. CITY. 
BRANCH OFFICES {38-57 CLINTON STREET. CHICAGO, ILLS. 


THE CANTON STEAM PUMP CO., ©4350; 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application. 
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THE DaviOSON STEAM PUMPS AND PUMPING = 
wane™> BEST MADE wth 


SITUATIONS, 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N.Y, 


7 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: {i (iver STREET, BOSTON. 


RUE’s “ UNIQUE” SINCLE TUBE INJECTORS. 
a. LIFTING OR NON-LIFTING. 

F Require no change for varying pressures 
of steam. Can be placed in any positic ‘se 
Are simple in construction and convenient / 
— out tubes in cleaning when require a. 


TAIRAGLE’ OF RAY DEALER TA ‘SrERiW PfTeRS SUPPLIES: 


Send tes new 1892 Catalogue of Injectors and Bo 
Washers, containing also useful information “ 
manner of attaching and operating same. 


Rue Mfg. Co., 118 N. 9th St., Phila., Pa. 




















TRUMP CHUOUCE.,. 
The Cheapest and Best. 
WILL HOLD 
= ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 
TRUMP BROS. MACHINE CO.. MFRS. 
Wilmington. Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd. 
21 Cross Street, Finsbury, London, England. 









Made in 8 sizes, viz.: No. 1. Holds 0 to 1%” 
. * 60%" 
“ 3. * Oto 34” 





O KEYS QR KEY SEATS! 


ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 





Manuractureo BY W. H. NICHOLSON & CO., WILKES-BARRE PA. 


Do you to Standard Sizes? 


A | M N | If so, write for circular showing the only Standard Inside 
a srometer made. 


t measures from 2% to 13 inches by thous manithe. 
—— It is lig ht, accurs ate, gh convenient to use, and will last a 
lifetime 


‘. T. SLOCOMB & CO., Providence, R. !. 


New York, Almond Drill Chuck 


Lockport, - : 
Offer Pure Aluminum in Ingots, Slabs, ss a Py Sold at all Machinists’ 
Sheet, Wire and Castings at lowest market ee Meet) Supply Stores. 
= = ah. 
= 





THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 





ee 







rates. We R. ALMOND, 
83 & 85 Washington St. 


Aluminum Bronze, Aluminum Brass, ’ 
Brooxktyy, N. Y. 


Silver Bronze, Silicon Bronze 
and Manganese Bronze. 


@= OB OBO 2 O09 ]22GO2OQ@ 





P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE -s TUYERE IRONS, EC. 














ROOTS? NEW ACME HAND ) BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, °t¢. 
3, §. TOWNSEND, Gen. Agt.y 163 & 165 WASHINGTON st 

COOKE & CO,, Selling Agts. f NEW YORK 


BROUVILLARD & JONES TOOL CO., 


275 MAIN ST., SPRINGFIELD, Mass. 


Dies, Punches and Special Tools, 


ALSO EXPERIMENTING ON FINE MACHINES. 
Estimates Given Freely. 














Writing, Please Mention This Paper 
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MOFFET PORTABLE DRILL. 





“COCHRANE | 











SEPARATOR] “Sr WSs front 
AS A 1% inches diam- 


eter. 

The Best Apparatus on the age g 
Market for 

OBTAINING Dry STEAM 
AND REMOVING 

WATER, OIL, CREASE 

And Other Impurities from 

Exhaust Steam. 


30 DAYS TRIAL. 


Efficiency Guaranteed. 


REAMER. 


Will work in 
any position. 


Runs with Steam 
os Air. 


f Send for Cireular and Price List. 
Harrison Safety Boiler W’ks; 


Germantown Junction, Phila., P., 


J.G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK. 





Send for Circwar, 
THOS. H. DALLETT & 60., 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, co°sor dissin” 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS, tation “ss 


Complete Power Plants. 























The ONEIDA MFG, CHUCK CO., 


ONEIDA, N. Y., U.S. A. 


MANUFACTURERS OF 


LATHE AND DRILL CHUCKS. 


THE MONARCH CHUCK has the quic kest reversing jaws 
ever invented. Single piece of metal in body. Patent V hole in nut 
pulls jaw close to face of chuck when gripping. Most durable and 
convenient chuck in the market. Write for Catalogue. 


NORT ON EMERY WHEEL ¢0., 


WORCESTER, MASS. 
Send for Illustrated Catalogue. 
CRANES, PORTABLE bari OVERHEAD TRACK TROLLEYS. 


Om K 


+ 














TAMA eh a TMA itt 


MARIS r —77y 
HIGH SPEED POWER 














2343 & 2345 
( Callowhill St., 
; PHILADELPHIA, PA. 















“T TRAVELING CRANES. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 


Send for Cireulars PHILADELPHIA, PA 


and References. 












McGRATH’S PATENT 
Emery Grinding, Polishing 
ald Bufling Machives. 


Bearings yielding or rigid at will 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time 
labor, and cutting awa of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 

McGRATH & COLLINS, 


COHOES, N. ¥ 


BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
HEADQUARTERS forGEARS, 
1892 Catalogue. 
80 Illustrations, 


HNING yg 
MACHINERY 


PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 











-" Water Tool Grinder. 


Le Free to any Business 
Firm, 











—OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 







INTERESTING, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 
means of Pure Flake Graphite. Send fora 


“°PY: JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 








WESTCOTT CHUCK CO,, Vt TADS 


| Geared Combination Chucks, |. 


Roth 3 and 4 Jaw. 


MANUFACTURERS OF 
Jaws Reversible. 


LATHE and DRILL #2." 


7 





y1-8 ** 1008.38 ° 
+ te “ 181-8 * 
151-4 “ Sa 
18 “ 193-4 * 
3 |2 _ 251-2 | 
z= Bis 
SEND FOR ILLUSTRATED CATALOGUE. ‘3% “ 40 





“THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 


Universal Chucks, Independent 
ry Chucks, Combination Chucks, 


Of Every Description. Send for 52 page Illustrated Catalogue, 


“The E, HORTON & SON CO., Windsor Locks, Conn., U.S. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face- Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HIARTEORD, CONN. 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then priee. We have made im 
provements which greatly increase 
the durability and accuracy of our 
too sia, Please investigate our claims, 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 









We now carry 








SECTION INDPT. 


PEQ DRILL. 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 





SKINNER 


> CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—-Also, DRILL CHUCKS.—. 


SKINNER CHUCK CO. 





CHUCKS, 


i ~+ ALL STYLES. 
aae”)~- NEWREVERSIBLE JAWS 
(DOVETAILED). 

'92 Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


SWEETLANG 





wll 
Send for CATALOGUE. 








together with all the 
advantages of the com- 
, mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CoO., 
Clayville, N. Y., U. ’s. A 


inlet Reversible 
wr (patented) giving 5c shan es inclu ° every possible 
ons en, a 5 EW © TAL OGUE, illustrated, sent 
free. Liberal discounts r oe t shi ment. Address 
WM. WHITLOCK, MANUFACTURER, , 
132d Street and Park Ave. -» New York City. 


HERSHELL FLUE WELDER 


Will weld any size flues 
in superior 2 
manner, the 


Semmens. Easiest to chase e. Best finish. 


NEW BRITAIN, OONN. 
POSITIVE DRIVING DRILL CHUCK. NATIONAL 
For either straight or taper Shank Drills. The { . 
— 1 INDEPENDENT, 
Go im Salen at eaperan ae ll F S UNIVERSAL, 






















weld being 
perfectly 
smooth in 
side and out, 
Welds 200 locomo- 
live flues per day. 

Send for circular 


HETHERINGTON 
& BERNER, ° 


Indianapolis, Ind 








STRAIGHT LINE EN 
THE NEW PROCESS | RAW ‘HIDE’ co , SYRACUSE N. Y 

have had one of yourraw hide bevel gears 

ounnien now for over two years in a radial drilling machine 


» Syracuse, N. Y., June 18, 1892 


where an iron one had broken. It not only has stood where 
the cast iron did not, but it shows no special evidence of wear. 

Very respectfully, (Signed) rT - 
THE STRAIGHT LINE ENGINE Co. JoHN E. SWEET, Prest. ~ ue oad 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


' For Machines or Information address the 
, Manufacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 
) HYDRAULIC MACHINERY 

: Uy: 4 

all 





PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH, ANGLE 


ano TWIST DRILL GAGE 


J WYKE E&CO E Boston, Mass 
MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 
CHA? CHURCHILL& Co.,LTD, AGTS. 
21 CROSS ST. FINSBURY, LONDON ENG. 

















JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS. 


PRESSES, PUMPS, PUNCHES, 
=~WATSON & STILLMAN, MFRS. 


| 








82 River Street, NEW HAVEN, CONN, 









Hydraulic Wheel Press, Vertical Check Valve. 


204, 206, 208 & 210 E. 43d St., New York. 
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PUTNAM. MACHINE COMPANY, 





ORIGINAL BUILDERS STANDARD, 
a SEMI-STANDARD, 
AUTOMATIC ENGINES. Syme RECULAR 
mean eavere, gant || cae [ LATHES. 
crimes, Suawers; Gah (= SFITCHBURG, - MASS. 
SLOTTERS, RAILROAD — U.S. A. 


TOOLS, ETC. 








AMERICAN GAS FURNACE CO.. 


WA OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical] 
operation requiring high, even and controllabie 
temperature. 


No. 80 NASSAU ST., NEW YORK. 


















HUALBUT’S / Patent Cut- 
oer [tng 
: UPRIGHT 8. Centering 
RADIAL) "= ene 
UNIVERSAL she 
: RADIAL DRILLS. i ie 
222. BORING and TURN- oa 
Sw = ING MILLS. 
3 PIKE STREET 


CINCINNATI, O. 





HAMILTON 
MACHINE T00L €0,, 


N. F. Cor. Water & Market Sts, 
Hamilton, Ohio, U.S, A. 


= MODERN 
i 


ee | 1 =a. w 26’’and 32”” Back Geared and 


Power Feed 


DRILL PRESSES 


A SPECIALTY. 







il, Gs 


Correspondence | Solicited. 


mT in MAGEINED 


made on the most ap- 
proved plans. Are 
P strictly first class 
in workman 
=. mate- 
rial and de- 





warranted as 
such. Forquick 
adjustments, 
rapid _produc- 
tion of fine work 
and convenience 
. of operation 
‘ . . they are unex- 
celled. Sold on their merits 
Satisfaction guaranteed. Address for full par- 


ticulars, LANDIS BROS., Mfrs., 


w ayacebere, Pa, 


AY PA 
sign, and are] @ 








A. FA L K E NA U, 
iith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed 









yTHE McNAULL 
poe af UNIVERSAL RADIAL 


DRILL. 


Patented. 
BEST THING OUT. 
Write for circulars to 


McNAULL 
_— Mach. &Fiy.co,, 


RONCEVERTS, 
W. VA. 








THE STANDARD TOOL GCO., Cleveland, 0h. 


Manufacturers of STRAIGHT-LIP INCREASE TWIST DR 
; ny iii iN 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETs, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS, 


THE INGERSOLL MILLING MACHINE CO., Rockford, Ills, U. 8. A. 


SLAB MILLING za wn MILLING CUTTERS, 
MACHINES 36 in. - 2 19 ANY WIDTH OF Face, 


Square, weighing ANY DIAMETER, 
22,000 Ibs. FOR 
Newly Designed 


HORIZONTAL BORING 


MACHINES. 
a 








MILLING STRAICHT 
WY FACE OR IRRECULAR 


SHAPED WORK. 















@ Vin. goin oin®50in. Sings. = 1355 


HIVERSAL RADIAL DRILL CO., Cincinnati, 0. USAe 
——, The EVANS FRICTION CONES, 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE Co., 


pee he _ sare cen co 
PULLEYS » CLUTCHES.| creep eS 


TT ae 
THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 



























Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


Cc.W. JORDAN, 
4 Wayne St. 
WORCESTER, MASS, 


But we make a full line of the latest designs and 
novelties. CATALOG FREE, 


STANDARD TOOL CO., 


ATHOL, MASS. U.S.A. 


— 








COMPLETE MACHINE SHOP EQUIPMENTS. 


The Latest Improved Tools. Accurate--Rapid--Powerful--Rigid. 


sa” ENGINE LATHES, 12 to 38-inch Swing. 
ka” BRASS FINISHING LATHES. 


ad” TURRET 












EXAMINE 
OUR TOOLS 









THE LODGE & DAVIS MACHINE TOOL CO. 


BEFORE BUYINC. 


CHUCKING LATHES. 


a" HAND AND SPEED LATHES. 
sa FOX MONITOR LATHES. 
sa" UPRIGHT DRILL PRESSES. 
sa- PLAIN RADIAL DRILLS. 
sa UNIVERSAL RADIAL DRILLS. 
sa> SENSITIVE DRILLS. 
sa IRON PLANERS, 22 to 36 inch. 
sas> IRON SHAPERS, 15 to 32 inch. 
sar UNIVERSAL MILLING MACHINES. 
sa” PLAIN MILLING MACHINES. 
sa SCREW MACHINES. 





OUR STORES CARRY 
COMPLETE 
STOCKS 








sa" BOLT CUTTERS, ETC. 
see PUNCHES AND SHEARS. 
aas> PUNCHING PRESSES. 


WORKS: 
CINCINNATI, OHIO. 


Builders of IMPROVED STANDARD MACHINE TOOLS. 


NEW YORK HOUSE, CHICAGO HOUSE, 


64 Cortlandt St. 


68 & 70 S. Canal St. 


Coventry, England, ALFRED HERBERT. 


PITTSBURGH HOUSE, 


Market and Water Sts. 





BOSTON HOUSE, 


23 & 25 Purchase St. 


CLEVELAND HOUSE, 82 South Water St. 


ST. LOUIS HOUSE, PHILADELPHIA OFFICE, SAN FRANCISCO OFFICE, 


823 WN. Second St. 19. Seventh St. 21 & 23 Fremont St. 


{@" SEE ADVERTISEMENT ON PAGE 20. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 











F.E. REED & 60., 
1 Worcester, Mass..: 


MANUFACTURE 


HAND LATHES 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


Collin, pent, 111 Liberty St., New York. 


15 Phenix Buliding, Chicago. 





ENGINE LATHES 


FOOT LATHES AND 





NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


IRUN-WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 





2 BY 24 FLAT TURRET 
| LATHE. 








OUR SPECIALTY 


er and GEARED SHAPERS. 


J. STEPTOE & CO., Cincinnati, 0. 
Geo, Place Machine Co., Agents, New York. 





~ | 








—— 
ae it ani tenes 
Ade 











Send for 





JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 


TOOLS 


BRASS 


Water at, 





— ch 
THE BECKER VERTICAL MILLER, 
No, 3. 


MACHINERY. 
FOUNDERS 


Fitchburg, Mass, 


CATALOGUE 
for 92. 
JONES & LAMSON MACHINE CO., 


Springfield, Vt., U 


a LATHES 














: PAT ENTED. 
With New and Valuable Features, 


MADE ONLY BY THE 
BRADFORD MILL CO., 


8th and Evans, CINCINNATI, O. 
London House: CHAS CHURCHILLL S Co., L’t’d 
21 Cross St., Finsbury, London, E. C., Eng. 

















P. BLAISDELL & CO., 


Manufacturers of 


‘Machinists’ Tools, 


WORCESTER, MASS, 





NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TURNING MILL. 


Write for New List, August Ist, 1892. 


H. BICKFORD, - Lakeport, WN. H. 








ip 
x 





- Pincinnati Milling Machine. is 


neers 


5 UNIVERSAL CUTTER, 9: 


6 REANER GRINDERS. 








maa CIT aYal | av at-¥ | ia Oe 


D. SAUNDERS 


21 ATHERTON ST., 
Yonkers, N. Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


SONS, 





with strength and lightness. 
No loose parts to become detache d and mislaid. 
friction of parts than any other pipe cutter made. 





SEND FOR CIRCULAR. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 





S Tapping “Maths 


Rolling instead of sliding motion. 
Less 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 
. 







Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





Manufacturers of 


2 Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & ILL & 00., It'd, Agents. 
21 Cross St., Finsbury, London, England 


BARNES’ 


New Friction Disk Drill 


FOR LICHT WORK. 















Hus these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop 
ping or shitting belts. Power applied can te 
ere —— i to drive with oneal safety the 


4 smallest or largest drills within its range—a 
wonde ful economy in time and great saving 
in drill breakage. Send fcr catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 
(| EN ENGLISH AGENTS, 

J CHAS. CHURCHILL & CO., Ltd. 


21 Cross ST., FINSBURY, 
LONDON, E. C., ENGLAND. 


BARKER’S IMPROVED | 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 








SEND FOR CIRCULAR. 








GAGE MACHINE WORKS, 


MANUFACTURERS 


N To01s. 


N.Y. 














Verticat Driiu Presses, 12 to 52 
inch swing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS., 


WORCESTER, MASS 















GEO. 0. WALCOTT & SON, 


Manufacturers of 


IN 
SU, 


= Write us for Photo 
and Prices. 











SIX SPINDLE TURRET DRILLS 
For Sale by 
A. O. QUINT, HARTFORD, CONN. 













HOLYOKE, MASS. 


Manufacturers of 


POST, 


p SUSPENDED 





Trom the 
smallest to 
the largest. 


SPECIAL NOTICE. 


Are you in need of any Upright Drills? If so, look 
at mine before you buy. You can save money by 
purchasing the best drill for general machine shop 
work in the market, especially for boring purposes. 
If you purchase through a dealer, ask to see my 
Drill. Why do the largest manufacturing firms buy 
these tools? Write me for list of consumers using 
my Drills. Washburn & Moen Manufacturing Co., 
eleven ; Edison Machine Co., sixty five ; Thomson- 
Houston Electric Co., five 36 in.; F. E. Reed & Co., 
three. These names mentioned are a few of the 
many shrewd business men using my Drills. 


J. E. SNYDER, 


Worcester, Mass., U.S. A. 








FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 


"CURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


Pipe Cutting and Threading Machinery, 








MILLING CUTTERS. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 


FINE TOOLS. 
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~ MACHINE. 


WE WILL GUARANTEE TO 
do more accurate BOL” THREADING than any machine made 


Changes from one size to another can be made in one,minut« 
No complicated head to get out of order, 


BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 





New Automatic 


e-— Solid Die 
7 BOLT 
THREADINC 

TAPPING 


WEBSTER & PERKS TOOL CO., 
Cor. Spring & Monroe Sts., Springfleld, Ohio, U.S. A. 
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WHY DON'T YOU WRITE 


to the MASON RECULATOR COMPANY, of Boston, 
for their Price List and Description of Steam Regulating De- 
vices? You will find much to interest you. They also publish 
three books on Engineering which are the best of the kind. 
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WM. SELLERS & C0, Incorporated 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc, 
INJECTORS FOR ALL CLASSES OF BO/LERS. 


The LONG & ALLSTATTER CO., ™37"| @_ 


Double, Single, Angle- Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 
ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 4 


THE OPEN SOE IROH PAIRS 


‘HE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


LowELL, Mass., Oct. 29, 1891. 

GENTLEMEN: Replying to your favor of the 

2th, would say that we have run the Open Side 

Planer for some two years, and it has worked 

to our entire satisfaction. We are, therefore, 
very much pleased with it. 

Very respectfully, 

CHAS. L. HILDRETH, Superintendent, Z 

LOWELL MACHINE SHOP, 32 

Cotton and Paper Machinery. 


ACME MACHINERY CO. 


ELAND, OH 
yo we neh pe 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI AL 


ODERN LOCOMOTIVE 
CONSTRUCTION.’ 


By J.G. A. MEYER, 


This valuable series of 106 article: 
having been concluded, copies of the 
American Machinist containin; 
them will be sent by mail to any addres: 
in the U.S., Canada or Mexico. for , re 
or single copies, 5 cts. each, postpai 




































PAT, DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25, 1885. 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 





ADDRESS: 


American Machinist, 
203 BROADWAY, 
NEW YORK. 


This valuable series of 93 articles 
faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Me vico, for $4.65, 
or single copies, 5 cts. each, postpaid. 


PRYIBIL, 


498-510 W. 41st STREET, 


= NEW YORK CITY. 


Z Pulleys, Shafting 


HANCERS 


Of the Most Perfect Construction. 


LARGE STOCK ON HAND. 
Send for Catalogue “C.” 














= 
' 


All kinds of Pulleys, 
Solid or Split, Single or 
Double Armed, tight and 
loose, the latter with self- 
oiling hub; also Friction 
Clutch Pulleys. 





Hanger with Patent 
Adjustable Self-oiling 
Bearing Boxes, adjust- 
able in all directions. 





ROLLING MILLS, 


NEW YORK OFFIC 


SHOPS, BRIDGE WORKS, ETC., 


BEMENT, MILES & CO., 


PHILADELPHIA, 


PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPs, 


STEAM FORGES, SHIP YARDS, BOILER 
ETC. 


E, ‘EQuitasie BUILDING. 
GEORGE PLACE, Agent, 











THEH 








Cut shows 





ILLES & JONES CoO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


| MACHINE TOOLS 


—FOR— 


Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


our DOUBLE PUNCH AND SHEAR 


WITH JIB CRANES, for Boiler and Ship Work. 





WYMAN & GORDON. 


WORCESTER, 
MASS. 


























OM CUPS, 
a 
mal 


mF 
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iJ. TAYLOR PIPE & NUT WRENCH 
ye’ PAT® DEC. 1, 1891. 








No. 216 HIGH STREET, 






H. REDMAN & CO., MANUFACTURERS, 
NEWARK N. J. 





c. 
Send for Circular. ° 

1! UPRIGHT, HORIZONTAL AND MARINE 'C 
gle %yw% 12 Ho Power. 1A 

N! %, 4%, %,1and2 rse Ww Hi 
GI ILLUSTRATED PRICE LIST FREE. | = 
1! MODELS, i 
Ni Tools, Castings and Experimental Materials | N 
E : for Amateur Mechanics and Inventors. 1G 
“ H S Liberty S ! ~ 

Si A. Le WEED & CO., MS YourTin’ 1S 





Bells and specialties. An A 1 
bell, complete outfit, $2.0U. 
Meriden Electric Supply Co., 
Meriden, Ct. 


Bristol’s Patent Steel Belt Lacing, 
SAVES TIME, 
SAVES BELTS, 
SAVES MONEY. 
Samples Free. 





READY TO APPLY 


FINISHED JOINT 
THe BrisTots’ Mra. Co., Watersury, Conn. 





ASK YOUR JOBBER OF WHOM YOU BUY YOUR SUPPLIES, TO SHOW YOU 


THE COMSTOCK PIPE CUTTER, 












With Abrading, or Scrap- 
ing Attachment, 
For Removing tbe Burr and 
Scale from the end of the 
Pipe while Cutting. 


Manufactured by H. COMSTOCK & COQ., Fulton, N. Y. 






*193jNQ 9[AIs PIO WIA 
3no pue sIyL 
197ng 
adyd 109184 8, 400}sI0Q 
4£q 309 pue syyL 








All GENUINE 
INGOTS & MANUFACTURES 
BEAR OU 


REC.TRADE MARKS. | 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


> ) | ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND SOLE 


Lhe sphortronye Makers or “ELEPHANT BRAND PHoseHor-BRonze, 








BALLS 


For all Anti-Friction Purposes. 


STEEL BALLS from } to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’ in a short time. Aluminoid hard as hardened tool 
steel all sizes above 44’. Write for prices and samples. 


GRANT ANTI-FRIGTION BALL CO., Fitchburg, Mass. 





The Morton Key-Seating Machine 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 144-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather key 

Will cut through 4-foot hub, theamae 5-inch hole. 
Our new centering chuck and se tting attachment 
the work can be set exactly. without the use of a 
scale or rule. Our new binding attachment saves 
three-fourths of the time used on any other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it. 

For particulars address THE MORTON M’'F’G 
CO... MUSKEGON HEIGHTS. MICH. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 
Short belts discarded. 
Patented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 
Investigate. Read up. 
84-page Catalogue free. 








DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 





Fine castings by new pressure process 
ual to hand-cut work in Bronze, Brass, 
Aluminum, and German Silver. Machin- 
ery Name-Plates 1}¢ cents per sq. inch. 


GIANT KEY SEATER. 


Rack-C patting: Attachmen 
ey making Machines, 
VALL BY MACHINE CO 
SAGINAW, MICH 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls 
have a Key Seater made by 
another firm say the Giant 
is the best Key Seater on the 
market. The Marinette [ron 
Works at West Duluth, expe 
rienced with other Key Svat 
ers, say the Giant is super 
in every respect. L.H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 
=— familiar with the principal 
Key Seaters, and that tle 
Giant leads them all. 
LONDON AGENTS : Charles Churchill & Go, Limited, 

21 Cross St., Finsbury, E. C 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTU?ED BY 


THE BURTON MACHINE CoO., 
302 Peach Thos 






















ERIE, The cut repre 
our Stationa 
Portable Key - 
s ing Machine. w 
= fully meets all 
=a requirements ‘ 
4 machine shop. They are furt 1 
— with one, two or three Art 
eS desired, to cut any width of key 
S up to 2 1-2 inches wide. 
— 115-16 inches Arbor ® 
| in all bores from 1 16 
Ho inches $ ches dia! 
A ; 2.) i. = — n :F 
=a : “i 2 


long. 
2 7-16 inches Arbor works in all bores from 2 7-16 inc! 
6 inches diameter, and cuts seats 16 inches long 
4 


7-16 inches Arbor works in all bores from 4 7-16 incl 


14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the parps ose seats can be cut in 
as small as 1 inch diameter, by one passage of the cutter. 
If the work is heavy and too arge to be placed on mact t 


can be detached from stand and used as portable machine 


DRY STEAM. 


Hy ENGINE 
Simpson's Centrifuga! 
Steam Separator. 








For Supplying Clean and Dry Stam 
to Engines, Dry Houses, et 


Place Separator as close to 


as possible, the steam taking a 4 
course between the threads « $ 
the water to be thrown by centri!:ca 


force against the outer walls, whi 
dry steam goes through the smal 
to center of pipe. Steam can er at 
A or B, as convenience may ré 
also used in conveying steam lor 
tances, for Steam Hammers, Dry H 
Water Gas Generators, and for a 
poses where Dry Steam is necessar 


KEYSTONE ENCINE AND MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T, AnruuR, Selling Agent, 18 Cortlandt St., N. Y. 
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PEED ENGINES, 







_ciUERA EOC sires BUCKEYE ENGINE CO., 
; a : Or SALES ACENTS: 

E ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City 

> oKEYE NOI John Hancock Bld’g, Boston, _— N. W. ROBINSON, 97 Washington St. 

ROBINSON & CARY COMPANY, St. Paul, Minn. 

A.M. MORSE, 511 Commercial’ Building, St. Louis, Mio. 








J.M. ARTHUR & CO., Portland, 0 





‘tw BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


SLOW ore TED ta SPEED AND HIGH 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 


- K co e Complete Steam Power Plants of Highest Attainable Efficiency. 


Salem, 0. 


Chicago, Ll. 


. L. FISH, No. 61 First St., San Francisco, Cal. 


regon. 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


$3d & Walnut Streets, 
Philadelphia. 


STATIONARY and PORTABLE. 


151 Monroe Street, 
Chicago. 
New York Agency, 18 Vesey St, 


35,000 SOLD. 
MANY NEW IMPROVEMENTS 










; Giants in 





FOR USE WITH 


| COAL GAS, 


GAS GASOLINE ENGINES 


All Sizes. 


Dwarfs in Size, but 


Strength. 


\ Expense one cent an 
hhour per horse power 
hand requires but little 
fattention torun them 

Every En 
Guarantee 
y pods page dag by mail 

fention this paper 


_VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


ine 
Full 





NATURAL GAS, 
PRODUCER GAS, 
. OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


Built in 17 Sizes, 1 to 90 H. P. 


out-bearing. Just the thing for driving 
Departments of large manufacturing 
Establishments. 
OVER 600 IN USE. 
Compact and Economical, Allsizes 50 








Every Engine Tested in our Chop. 
? Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis. 


THE 


LACKAWANNA 


A Self containe1 Center Crank ¢ngine with an nd 


The RACINE AUTOMATIC ENGINE . é 







H. P, and under, carried in stock. ai 





GREASE CUP 


3 Has a wide reputation as the 

CLEANEST. MOST EFFECT- 
he IVE and MOST ECONOMICAL 
device on the market for the 
lubrication of machinery bear- 
ings. 


Liberal Discount to the Trade. 


MANUFACTURED BY 


FOR THE BEST PLANER 









Lackawanna Lubricating Co., 
SCRANTON, PA. 





CENTER 


FOR THE MONEY, address, 


The Whipple 


& Armstrong 


g Meci (0,, 


Tenn 





A CONOVER 
7” CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOGUE FREE. 











IF YOU WISH TO OBTAIN 


Drv 


Write Postal for copy of our New Book, ** How to Obtain Dry Steam,” Mai 


THE POND ENCINEERINC C 


Offices: ST. LOUIS, CHICAGO,* KANSAS 


Steam 


led free. 


oO. 


CITY. 








J. E. LONERGAN & CO. 


211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma: 
rine Boilers, also the 
** Reliable’? Steam 
Trap. 

Tuinicane free on 
application. 





Burn les 
have the sa 











feeling safe, 


It will prove a goo 
~ invesiment, 


> Ashley Eno 


136 Liberty Street, 
New Yor«k Ciry. 
Agents wanted in every State. 


LOW WATER ALARM 


Protect your Boilers 
and your Lives. 


s coal, and 
tisfaction of 
by using 


ineering Co, 





THEY VERNON COUNTING REGISTER. 


Positive Motion,Steel 
Gearing, Brass Wheels. 

Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 
























MANUFACTURERS = 
eu — OF IMPROVED -= 


CORLISS; STEAM ENGINES Sie: G 


L VARIETY” 








——— UL 
IN F ' 

ConTRACTS pe WERGHe & 
TAKEN FOR [emeete LANTS “=< 








di $y COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 


WAY? a ry ISBORO, 












FROM 1-4 TO 15,000 LBS, 


strength. 


OTREL or any service whatever. 
now running prove this. 
Crossheads, Rockers, Piston- Heads, etc., for Locom« 
STEEL CASTINGS of ever 
Send for Circulars and prices to 








WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of great 


Gtrenge rand more durable than iron forgings in any position or 


60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


tives. 
y description. 


r 
[ ASTIW iS CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


MEADVILLE, PA. 
New York, 15 Cortlandt St. 
Ghicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


"Dick & Church” AutomatsCut-o Engine 


Single, Tandem Compound, and Triple Expansion. 
: Horizontal Tubular and Manning Vertical Boilers. 


ENGINES 


J) WESTON ENGINE CO., 


PAINTED POST, N. Y. 


IRON WORKS CO. 





ee 





AUTOMATIC 
HIGH SPEED 


WESTON: 


HIGH PRESSURE BOILERS ic) ret 


AND 





REPRESENTATIVES 


COMPLETE POWER PLANTS - Rares a nen oa Tae 





SSE TO ea fics bined vive. COMPOUNDS 


OUR. GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and o reduc-{ >) 


tion of boiler pressure from the greatest to that necessary}? ,)'™ 
to do the work,will not reduce the speed of engine one = 
revolution. Any engine fa&iling to meet this guarantee 
becomes the property of the purchaser upon pay- 
ment of one dollar Send for Catalogue. 


{l4l Liberty St. New York. NY. 
Branch Offices, 4l2 Washington Ave. St.Louis,/\o, 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


165 Washington St., N. Y. 28 W, Randolph St., Chicago 
46 N.7th St., Philac delphia. 99 ist Ave., Pitts burgh. 
7 Haverhill St., Boston. 179 Race St., Cincinnati. 


ORLISS <NGINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 
COMPOUND. NON-CONDENSING. 


50 H. P. to 2,000 H. P. 
Catalogue Ready. M. C. BULLOCK MFG. CO., 


26 W. Washington St., Chicago. 


ROBB ENCINEERINCGC CoO., Ltd. 
i Robb-Armstrong Engine, 


SIMPLE AND COMPOUND. 


Containing all the best points of Standard American 
High Speed Engines, and several improvements. 


~ ) The MONARCH ECONOMIC BOILER, 


Strongest and most Portable Boiler in use. 


THM Ere ircG 


RIDGWAY, PA. 


























Contractors for high grade power plants, heating and 
ventilating apparatus, etc. 


ttice and Ww orks: AMHERST, NOVA SCOTIA. 













W. C. YOUNG MPG CO., “ouccticiinttS: | (PSU N20 kw Wetsasd Nemes 
Engine Lathes, Hand Lathes, 





FOOT POWER LATHES, SLIDE RESTS, ETC. ‘$8 ANN’ ST. 2% NEW YORK- 





LUNKENHEIMER’S PATENT ao VALVE. 


@ 


It is the only success 
ful Valve for Hot Water 


Simple, Convenient, ¢ The Lunkenheimer 








Radiators now on the ’ 

market, Practical, Ornamental, } Brass Mfg. Co., 
Write for Catalogue . Cincinnati, 0., U.S.A. 

and Discounts. Compact, Inexpensive. Mention this Paper. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


STANDARD GAMIPER GAUNED, 


Convenient for General Shop Use. 


Gauges 3 inch and larger are 
made in two parts. 










BROWN & SHARPE MPG.CO; 





“PROVIDENCE.R.L 





MACHINE TOOLS 


a EXHIBITION AT 


CANAL STREET 


7a f whe ii ay 


CHICAGO, ILL. 


S. A. SMITH, 


Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS, 
RADIAL DRILLS. 


Four sizes. 





















These are particularly 
well adapted to general machine shop 
work. 


Write for 
information on LABOR saving tools. 


Full line of machine tools. 


VvTy |= SPAAT TITATY vy 
ree TH ern 


bkkdekete 2UWke 2 Usb Nay 
NEW YORK, 


36 & 138 LIBERTY ST, 


CHICAGO, 
PHENIX BLOG. 


PITTSBURGH, 
LEWIS BLOCK, 














JENKINS DISCS £28 HIGH STEAM PRESSURE. 


If ou have trouble with Dises, write us. We can furnish 
iscs, or Valves, that will be sqfipractory, There are 
dealers who sell Discs as ‘ * Jenkins,” when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED | WITH TRADE MARK, 


N StR 


71 JOH 
105 MILK 8 Teen MNOSTON. 
at NORTH FIFTH ST., PHILA. 


33 N, CANAL ST., CHICAGO, 














THE YALE & TOWNE MFG-CO, 
STAMFORD CONN 
NEW YORK CHIGAGO.PHILA 8O0STON 








Graduated 
Taper Attachment. 


Graduated 
Compound Rest. 


Graduated 
Power Cross-Feed, 


Graduated 
Tail Stock Spindle. 


Lead Screw Inside. 
Reverse in Apron. 


4 =. Cabinet Legs. 
\ Capable of doing the 





THE LODGE & DAVIS MACHINE TOOL CO., cinSisnas: o. 


NEW YORE STOBE, CHICAGO STORE, CLEVELAND STORE, PITTSBURGH STORE, 
64 Cortlandt St. 68 and 70 So. Canal St. 82 So. Water St. Mkt. and Water Sts. 


j2" See auvertisement, page 16. 


THE GARVIN MACHINE CO,, 





MANUFACTURERS OF AND DEALERS IN 


MILLING MACHINES, 
SCREW MACHINES, 


HAND LATHES, 
CUTTER GRINDERS, 
DRILL PRESSES, 
ENGINE LATHES, 
PLANERS, SHAPERS, 
POWER PRESSES, 


SPECIAL MACHINERY DESIGNED AND BUILT, 


Etc. 


A Full Stock of New and Second. 
Hand Machinery Always on Hand at 


our Wareroonis. 
NEW YORK. 





NO, 1 a MILLER. 


LAIGHT AND CANAL STS., 


THE PRATT & WHITNEY CoO. 


S| Hartford, Conn. U.S. A. 


MANUFACTURE STANDARD SIZE 


iynrical asd liger Gauges, Ai 





Straight and Taper Solid Hand EF 
Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, | 





Chuck, Milling Cutesre, - 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, !00 West Washington Street, Chicago, Ills. 


DOUBLE END WRENCHES 








‘DROP FORGED from ‘BEST ‘BAR STEEL 
in Lengths from 6 to 24 inches 


Taking Neuts for % up to and including Nuts for 134 inch bolts 


THE BILLINGS &2 SPENCER Co. 
HARTFORD. CONN. 


WARNER & SWASEY,|MANNIG, MAXWELL & MOORE, 


CLEVELAND, OHIO, Manufacturers and Dealers in all kindsot © 


{VA ACHINE TOOL S|" Ws AND suPPues 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches, 


ILLUSTRATED CATALOGUE OV APPLICATION, 














The Celebrated 
F. E. REED 


























A an 
as : J ‘ 16-inch Swing 
E33" l i Engine Lathe. 
mae q 
aR f Wt 
Zea } mld 
al 358 a Mig | |< | | 221-113 LIBERTY ST., NEW YORK, 
4235 i= ; 
lJ ae ae : F | We carry the largest line of Tools and Supplies in the City. 
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J. M. ALLEN, Present. 

WM. B. FRANKLIN, Vict-PREesmeEnt. 
F. B. ALLEN, Seconp Vicr-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER 


PRICES REDUCED 


Ais W. L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. | pnitsseipnians 








most accurate work. 


TAPPING MACHINES, | - 


p a note that on January Ist 

Write for Catalogue and Prices, | I shalt be ready cut gears for them, or any one 
else. and to sell ready-made Gears or Gear c cae g 

W. P. DAVIS, ' — 


Rochester, N. Y. | Fleventh street, 





















SPUR-GEARED AND SPIRAL-GEARED 
(** SELLERS? MOTION ») 


LANERS 


MANUFACTURED BY 


The & A. GRAY Co., 
477-483 Sycamore St., CINCINNATI, 0. 


20 SIZES. 


From 22/’x22"’ 
to 96’x72” any 
lengtn. 



















TORRINGTON NN. 
OMANUFACTU RERS OF 


li 





15” Pillar Shaper. 25” 5" Pillar Shaper. 


| 24” Pillar seer. ~~ CHAS. CHURCHILL & CO., L’t’d, Agents, 
| : 2 Cross Street, Finsbury, Lo ndon England. 





I \_SenofOr our C CEN Nee) a 





Manufacturer 
—of-— 


7 u.M.CARPENTER | 


PAWTUCKET.R.I. 








APS & DIE 


















ff ~ \ Le mG? 
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